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é SUMMARY - HANDBOOK DESCRIPTION L}/?Z

; The Environmental Research Institute of Michigan (ERIM) has been

collecting infrared imagery with its airborne scanner for several years.

Recently, ERIM has been analyzing various backgrounds for the Optical

Ty
~

Signatures Program to derive a variety of statistical measures of interest

T

to the designers and users of iufrared systems. This handbook contains

a summary of the backgrounds analyzed to date as part of this e{fort.

T

Most ¢f the backgrounds represented in this handbook were imaged on a

e

more—-or-less convenience basis, although definite plans were made to

it L

include what were considered pertinent background types. While we would
; : be presumptuous to inply that the handbook is complete, even 1if that

goal could be reached in the limited space of this volume, it does con-

tain many ot the components that are required to describe a variety of

backgrounds.

L AR L e b B e

These components are identified in part by land masses as, for
example, mountaius and deserts, and perhaps rain forest or jungles; by
diurnal variations in background features; by seasonal variations; by
scene types, such as cities or urban areas, rural areas, vater masses,
etc. Many of these components are included in this handbook. It is
our intention to upgrade the handbook by adding to it as other data are

available,

In addition to adequate geographical coverage, two other require-

ments demand attention for the production of useful background informa-

tion: reasonable spatial resolution and adequate spectral coverage.

The spatial resolution is fixed by the information capacity of what we

b i Tl

would call general purpose, non-militaiy imagers, such as the ERIM E

scanners, This criterion fixes the field-of-view of the sensor at aboulL

2 milliradians on a side, providing a ground-print of the order of two

T =
A R AA T Ta¥alts

= i to three feet on a side. Ac ceaperatuicy Za the 270 2C ranpe, this

provides adequate signal-to-noise ratios with the ordinary bandpass

filters used in the ERIM scanners,

111
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ERIM

The filters used for the imagery in this handbook transmit in the
major window regions (described below) between 1 and 15 micrometers,
<Xcept that between 4.5 and 5.5 pm there can be considerable absorption
by the atmosphere. We lose nothing by confining our attention to the
windows, and, in fact, gain by reducing uncertainty introduced by atmo-—
spheric changes. We note often, for example, in some of the data
presented in the handbook that because of the 4.5-5.5 um spectral
region dependence on the atmosphere, the divergence between the results
in that spectral region and those of the spectral region between 8 and
14 ym can range from essentially zero to rather large values. The
transmission characteristics of the filters used for the data in this

handbook are included in Appendix A.

Tne scenes were chosen to depict certain geographical features,
and any inhomogeneity in the scemery is a characteristic of the scene
chosen. In the earlier reports of References 1 through 6, selected
homogeneous areas were chosen for analysis separately. But here, the
scene is kept intact with or without inhomogcneities. By comparing
the thermal imagery and the greymaps, the user should easily be able to
correlate features in the histograms with inhowmogeneities obserwved in

the scenery.

The calibrated (i.e., converted to radiance in watt—cm_z-sr Jum‘l,
or temperature in °K) signals of every pixel in the analyzed scene are
digitized on magnetic tapes which are stored at the ERIM facility. We
have analyzed the data in a rather gencral form fcr presentation here,
but, of course, the data can be handled in any way desired. We havé not
formatted the tapes for automatic use by any other persuns except those
who have access to our special programs for computation. However, it

is feasible that they could be made available to the public with far

less effort thau that reyulred to obtain and analyze the data in the

first place.
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D ERIM

The substance of the handbook is compiled in Section 3, containing
complete packages of background data for different locations, giving
all of the statistics and pertinent environmental infeormation. Each
package is identified by the name of the scene tabulated in the Master

Index and includes the following (except for minor deletions):

e Aerial photo of the scene.
¢ Thermal image in selected spectral regions,
o Greymap of digitized data.
e Table(s) of scene physical charazteristics,

® Various statistical analyses.

The statistics include radiance and temperature histograms, with
means and standard deviations; spectral correlations; ellipse '"“pictures"

with tabulations of area, perimeter, and shape distributions; and power

speclra. The statistics arc described in Section 2 and the data processing

details in Appendix B. Appendix A contains a description of the scanners
and filters used in collecting the imagery from which the statistical
information was obtained. Only those samples from the various reports

of Refercnces 1 through 6, which are exemplary for a given complete set
of conditions, are included. For example, the scanner can be set in two
configurations, looking dirc.tly downward and looking at ar angle of 35°
below the horizon. The difference in results from each type of run is
essentially undiscernible in most cases, meaning that the mean and stand-
ard deviation of each are nearly the same. Thus, unless the difference

is significant, often only one or the other is presented.

Following this dlscussion is a Master Index to be used as an ald
in finding information specific to the needs of the user, and correspond-
ing to various physical and environmental conditions, gesgraphical loca-
tions, scenevry type, spectral bands, time-of-day or season, etc. Fol-
lowing the Master Index is a Type—of-Background Index set up in matrix

form to subdivide the different background types according to the

sl Ll L

ol Ll
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D ERIN

diurnal or seasonal cycle. Finally, a Spectral Band lIndex is included

te cover the region in the specirum from about 1,0 um to about 14.0 um.
The different spectral bands covered are 1.0-1.4, 1.5~1.8, 2.0-..6,
3.0-4.2, 3.5-3.9, 4.5-5.5, and 8.0-14.0 um. The last region, 8.0-14.0 um,
was covered with various filters at diffevent A\'s, designated in the

Index merely as 8.0-14.0 um, but specificalliy delineated in the Handbook
within their properly designated bands.
Since, as was mentioned earlier, the substance of this Handbook

was presented in earlier reports, the reader is referred to them (cited

in the individual packages) for a more thorouh discussion of the
A few of the common formats

statistical features of the various scenes.

are mentioned here, however.

. The greymaps are inclided to show generally the portion of

the scenery analyzed. Eif
.

s Rl 1 M

Each histogram includes a Gaussian curve having the same

mean and standard deviation as the actual curve, and indi-

el

cated by circles superimposed over the actual curve.

The "S" on some of the histograms indicate that saturation

has occurred. The digital range of the image signals is

atilsbabdiidhodanl

between 0 and 255. Because of the difficulty in properly

g

setting amplifier gains, the digital range is sometimes

exceeded.

The ordinate of the power spectra is designated (AMPL)k/(l/M)

to accommodate multiple curves with different units. For

data computed in terms of spectral radiance,

AMPL = watt-cm_z-sr-l«um—l

and for those computed in terms of temperature, AMPL = °K,

RN
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PREFACE :

The work described herein was funded by the Optical Signatures

Program to support Navy requirements, Project Monitor for this task
was Lr. Jon Wuitderlich, Naval Weapons Center, China Lake, California.
Data from infrared (LR) imagery from various terrain and water back-
grounds have been collected by the Environmental Research Institute of
Michigan (ERIM), analyzed to show their statistical features, and
accumulated in a handbook to present an organized set of backgrounds

incorporating varied environmental parameters. =

The data were collected with ERIM's multispectral scanners, which

o b a8l Dot

operate in several wavelength bands in the visible and infrared portions
of the electromagnetic spectrum. The imagery were collected with the
scanners looking both downward and in a direction 35° below the hori-
zoutal. The statistics are presented in figures and tables, as histo-
grams, means and standard deviations, spectral correlations, ellipses,

and power spectra.

In order to keep the handbook to the minimum size necessary to
convey the data, and because much of the descriptive material is common
to all of the reports from which the data were obtained, the authors
deferred to the earlier reports (especially RrReference 1) for the
material of Section 2 and of Appendices A and B. However, the infor-
mation esscntial to the utilization of the data is included in this

repdrt.

vii
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MASTER INDEX

R, L

SIGN1FICANT INFORMATION ABOUT VARIOUS SCENES
1 Scene Date Page
Baltimore, MD 5-1-72 3.1~-1
Black Hills-1, 2, SD 7-22-69 3.2-1 ;
- Camp A. P, Bill, VA 3-23-78 3.3-1 -y
2 i : . 3-29-78 ig
JETN 3-30-78 TR
: Flint-1, 2, MI 9-18-71 3.4-1 3
o Michigan Winter Scene, City 4-3~79 3.5-1
;o 4-4-79
SR Michigan Winter Scene, Conifers 4-3-79 3.5-95
4—4-79
Michigan Winter Scene, Farmland 4~3-79 3,5-173
4-4-79
Michigan Winter Scene, Land and Water 4~3-79 3,5-214
4-4-79
‘Mill Creek, OK 6~30-72 3.6-1
Mono Lake, CA 9-~23-68 3.7-1
Nellis AFB, NV - Desert & Mountains 2~25-78 " 3.8-1
2-26-78
3 ] Pisgah Crater, CA 10-30~70 3.9-1
: Port Hueneme, CA ‘ 3-7-78 3.10-1

= Details of these scenes are to be found on the succeeding pages, which

are a continuation of this Master index.
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MASTER INDEX (Cont.)

Scene: Baltimore, MD

Identifier (Date):
Spectral Bands:
Altitude:

IFOV:

Aircraft Ground Speed:
Time:

Direct of Flight:

Size of Analyzed Scene:
General Description:

Meteorology:

Scene: Black Hills-1, SD

Identifier {(Date):
Spectral Bands:
Altitude:

IFOV

Alrcraft Ground Speed:
Time:

Dicrect of Flight:

Size of Analyzed Scene:

General Description:

Meteorology:

Baltimore (5-11-72)
1.0-1.4, 2.0-2.6, 9.3-11.7 um
2500 ft

2.5 mrad (cross-track); 5.0 mrad (in-track)

1140

~East

5225 x 4030 ft°
Residential Area

Clear sky; light haze at 5 kft; dry
condition

Black Hills-1 (7-22-69)
1.0-1.4, 2.0-2.6, 4.5-5.5, 8.0-13.5 um
1500 ft

3.5 mrad (cross—track); 6.6 mrad (in-track)

1340
East
1160 x 7140 ft?

Natural terrain of trees and hills with
numerous shadows (forested mountains).

Visibility >15 mi; clear dary, dry; «loud
cover 10%

xvili
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ERIM

Scene: Black Hills~2, SD

Identifier (Date):
Spectral Bands:
Altitude:

IFOV:

Aircraft Ground Speed:
Time:

Direction of Flight:

General Degcription:

Meteorclogy:

Scene: Camp A. P, Hi11, VA

Identifier (Date):
Spectral Bands:
Altitude:

IFOV:

Airecraft Ground Speed:
Time:

Direction of Flight:

General Description:

Meteorology:

i,

-

B

Size of Analyzed Scepe:

Size of Analyzed Scene:

MASTER INDEX (Cont.)

Black Hills-2 (7-22-69)

1.0-1.4, 1.5-1.8, 2.0-2.6 um

1500 ft '

3.5 mrad (cross—track); 6.6 mrad (in-track)
200 ft:—sec—1

1340

East

2420 x 7200 £t

Forested Mountains

Visibility > 15 mi; clear day, dry; cloud
cover 107

Camp A. P, Hill (3-28-78, 3-29-78, 3-30-78)
2.0-2.6, 4,5-5.5, 8.,0-14.0 ym

800 ft

2.0 mrad

168 ft:—sec'—1

0930, 1330, 1830, 2330

West ‘

1100 x 1400 £t°

Small stands of leafless deciduous and
conlferous trees.

Clear and dry; sunny during daylight hours;
visibility > 30 km; light haze in evening.

xix
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MASTER INDEX (Cont.) -
Scene: Flint-1, MI
TIdentifier (Date): Flint-1 (9-18-71)
_ Spectral Bands: 1.0-1.4, 1.5-1.8, 2.0-2.6, 9.3-11.7 um
] Altitude: 1000 ft
: IFOV 2.5 mrad (cross-track); 5.0 mrad (in-track)
: Aircraft Ground Speed: 200 ft—sec~l
.. Time: 1130
= Direct of Flight: ~South
Size of Analyzed Scenme: 1600 x 3980 ft2
General Description: Residential Area
;; Meteorology: Visibility >10 mi; dry; cloud cover 30-50%
S
-, Scene: ¥Flint-2, MI
Identifier (Date): Flint-2 (9~18-71)
Spectral Bands: 1.0-1.4, 1.5-1.8, 2.0-2.6, 9.3~11.7 um
Altitude: 1000 ft
IFOV: 2.5 mrad {(cross-track); 5.0 mrad (in-track)
Aircraft Ground Speed: 200 ft-sec-l
Time: 1155
Direction of Flight: Southeast .
Size of Analyzed Scene: 1600 x 4436 ft2 é
General Description: Industrial-Urban Area %
Meteorology: Visibility >10 mi; dry; cloud cover 30~507 é
L7
;
. €
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) ERIM
MASTER INDEX {(Cont.)
Scene: Michigan Winter Scene - City
Identifier (Date): City (4-3-79, 4-4-79) -
Spectral Bands: 3.5-3.9, 4.5-5.5, 9.0-11.4 ym
Altitude: 1000 ft (35° depression);
1750 ft (90° depression)
IFOV: 2.5 mrad
Aircraft Ground Speed: 202 ft:—sec"l
Time: 0600, 1230, 1900, 0030
Direction of Flight: NNW
Size of Analyzed Scenme: 1650 x 1750 ft2
General Description: Urban Area
Meteorology: Snow covered ground; air temperature = -2°C,
. 5°C, 4°C, =-2°C, respectively; cloud cover =
£ - 95%, clear, 15%, 60-70%, respectively
Scene: Michigan Winter Scene - Conifers
Identifier (Date): Conifers (4-3-79, 4-4-79)
Spectral Bands: 3.5-3.9, 4.5-5.5, 9.0-11.4 um
Altitude: 1000 ft (35° depression);
1750 ft (90° depression);
IFOV: 2.5 mrad
Aircraft Ground Speed: 202 ft—sec_l
Time: 0600, 1230, 1900, 0030
Direction of Flight: NNW
Size of Analyzed Scene: 1650 x 1750 ft2
General Degcription: Coniferous Forest
Meteorology: Snow covered ground; alr temperature = -2°C;
cloud cover = 95%, clear, 15%, 60-957,
" respectively
L
xxi
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MASTER INDEX (Cent.)

Scene: Michigan Winter Scene - Farmland

Identifier (Date): Farmland (4-3-79, 4~-4-79) N
Spectral Bands: 3.5-3.9, 4.5-5.5, 9.0-11.4 um
Altitude: 1000 ft (35° depression);
1750 £t (90° depression)
TFOV: 2.5 mrad

Aircraft Ground Speed: 202 ft-sec—l

Time: 0600, 1230, 1900, 0030

Direction of Flight: NNW

Size of Analyzed Scene: 1650 x 1750 ft2

General Description: Farm Fields

Meteorology: Snow covered ground; air temperature = -2°C,

5°C, 4°C, -2°C, respectively; cloud cover =

e

95%, clear, 15%, 60-95%Z, regpectively

Scene: Michigan Winter Scene -~ Land and Water

Identifier (Date): Land and Wwater (4-3-79, 4-4-79)
Spectral Bands: 3.5-3.9, 4.5~5.5, 9.0-11.4 ym
Altitude: 1000 ft (35° depression);
1750 ft (90° depression)
IFOV: 2.5 mrad
Aircraft Ground Spred: 202 ft-sec_l
Time: 0600, 1230, 1900, 0030
Direction of Flight: NNW
Size of Analyzed Scene: 1650 x 1750 ft2
General Description: Land and Lake
Meteorology: Snow covered ground; air temperature = -2°C,

5°C, 4°C, -2°C, respectively; cloud cover =
95%, clear, 15%, 60-95%, respectively

xx1i
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MASTER INDEX (Cont.)

Scene: Mill Creek, OK

Identifier (Date):
Spactral Bands:
Altitude:

IFOV:

Aircraft Ground Speed:
Time:

Direction of Flight:

Siz=z of Analyzed Scene:

General Description:

Meteorology:

Scene: Mono Lake, CA

Identifier (Date):
Spectral Bands:
Altitude:

IFOV:

Adircraft Ground Speed:
Time:

Direction of Flight:

Size of Analyzed Scene:

General Description:

Meteorology:

- Mili Creek (6-30-72)

1.0-1.4, 1.5~-1.8, 2.0-2.6, 9.3~11.7 um
3000 ft

2.5 mrad (cross-track); 5.0 mrad (in-track)
200 fr-sec t

0730

Southeast

3990 x 4840 £t

Mountainous Terrain

Vigibility 30 mi; dJxy; cloud cover 30%

Mono Lake (9-23-68)

1.0-1.4, 2.0-2.6, 4.5-5.5, 8.0~13.5 ym
4000 ft

3.5 mrad (cross-track); 6.6 mrad (in-track)
200 ft—sec—l

1000

South

3100 x 6760 ft?

Mountains

Visibility >15 mi; clear and bright; dry

xxiii
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MASTER INDEX (Cont.)

Scene: Nellis AFB, NV -~ Desert and Dry Lzke

Identifier (Date): NEV~-C,L Hl (2-25-78, 2~26-78) : e e
Spectral Bands: 2.0-2.6, 3.0~4.2, 3.5-3.9, 4.5-5.5, o
9.0-11.4 um

Altitude: 1000 ft (35° depression) E -
IFOV: 2.5 mrad B
Aircraft Ground Speed: 200 ft:—sec“l
Time: 1100, 1600
Direction of Flight: East, except NEVC (West)

7 Size of Analyzed Scene: 1750 x 2700 (desert); 1750 x 1350 (dry R

,' lake)

B General Description: Desert and Dry Lake '

4 ) Meteorology: 1100 - high, thin, scattered clouds, ;

visibility = 15 miles;
16006 - scattered clouds, light haze,
visibility = 35 miles

Scene: Nellis AFB, NV - Mountains

Identifier (Date): NEV-B, F, I, M, N, 31 (2-25-78, 2-26-78)
Spectral Bands: 2.0-2.6, 3.0-4.2, 3.5~3.9, 4.5-5.5,
9.0-11.4 um
Altitude: 1000 ft (35° depression):
1750 ft (90° depression)
IFOV: 2.5 mrad
- Aircraft Ground Speed: 200 ft—sec_l
f Time: 0930, 1100, 1500
: 4 Direction of Flight: Fast, except NgVGl (West)

Size of Analyzed Scene: 1750 x 6750 ft
General Description: Mountains

Meteprology: 0930 - high, thin, scattered clouds,
| £ 1100 - visibility = 15 miles;
: 1500 - scattered clouds, light haze,
visibility = 35 miles
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MASTER INDEX (Concluded)
Scene: Pisgah Crater, CA
" Identifier (Date): - Pisgah Crater (10-30-70)
Spectral Bands: 8.0-10.9, 9.4-12.1, 11.3-13.5 pm
Altitude: 1000 ft
IFOV: 3,5 mrad (11.3-13.5); 21 x 28 mrad2
(8.0-1C.9, 9.4-12.1)
Aircraft Ground Speed:
Time: 0830
Direction of Flight: South-Southeast
Size of Analyzed Scene: 6960 x 820 ft2
General Description: Mountains
Meteorology: Vigibility 50 mi; clear and bright; dry;
P cloud cover 10%
Scene: Port Hueneme, CA
Identifier (Date): g%; E‘;; :33;; (3-7-78)
Spectral Bands: 2,0~2.6, 3.0-4.2, 4,5-5.5, 9.0-11.4 um
1000 £¢ (357 depreceion
IFOV: 2.5 mrad
Aircraftc Ground Speed: 202 ft~s;e<:-1
Time: 1215, 1420
Direction of Flight: West
Size of Analyzed Scene: iggg : 2383 ;Eg Eggﬂg;;v
General Description: Land and water; port facility
Meteorology: Visibility >15 mi; slight haze; high
gcattered clouds; water calm; slight
rolling waves
|
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TYPE~OF-BACKGROUND INDEX

This index is intended to direct the reader to background data com-

piled for ditferent types of scenes and under different temporal condi-
The breakdown of data into more detailed

tions, diurnal and seasonal.
categories was consldered unnecessary because the physical and environ-

mental characteristics are tabulated in each data package in Sectien 3.

In this index there 1s a time-~of-day versus season matrix for
The reader is referred to the Master

each type of background scene.
Index for the location in the Handbook of material pertinent to the

referenced background type.

RESIDENTIAL-INDUSTRIAL

Time (Hrs.)
Season
0001-0600 0601-1200 1201-1800 1801-2400
. — Michigan
an.-Mar. Michigan Michi Michi
j g Lehigan Port Hueneme, gan
CA
Arr.-June Baltimore, MD
July-Sept. Flint, ML
Oct.-Dec.
XXvii
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Fo
A
A

A

MOUNTAINS
Time (Hrs.)
Season )
6001-0600 0660£-1200 1201-1800 1801-2400
Jan.-Mar Nellis AFE, Nellis AFB,
T NV NV
Mill Creek,
Apr.-June OK
July-Sept Mono Lake, Black Hills,
uly-Sept. ch .
Pisgah Crater
Oct.-Dec. )
ct.-Dec ch i‘: i
DESERT :
Time (Hrs.) =
Season
0001-0600 0601-1200 1201-1800 1801-2400 j
Nellis AFB, Nellis AFB,
Jan.-Mar. NV NV
: Apr.-June :
H July-Sept.
Oct.-Dec.
xxviii
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WATER (ICE)
Time (Hrs.)
Season
0001-0600 00601-1200 1201-1800 1801-2400
L Michigan
ichi Michigan Michiga
Jan.-Mar. Michigan & Port Hueneme, gan
CA
Apr.-June
1§
e g
%: July-Sept. N
,‘, " Qct.-Dec. 3
= s .
S = ]
F - =) =
L 'E
VEGETATION-RURAL
Time (Hrs.) .
Season 3
0001-0600 0601-1200 1201-1800 1801-2400
Camp A.P. Camp A.P. Camp A.F. Camp A.P, j
Jan-Mar Hill, VA Hill, VA Hill, VA Hill, VA
Michigan Michigan Michigan Michigan
3 Apr.-June ;
i 1
Iv-Sep: Black Hills,
: July-Sepz. SD
E T
! |
2 ! . Oct.-Dec.
] =
ES
2 o
S
: = T oxxix
' !
3 a3 -
e
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SPECTRAL BAND INDEX

1.0-1.4 ym
Flint-1
Flint-2
Baltimore
Mill Creek
Black Hills-1
Black Hilis-2
Mono Lake

1.5-1.5 um

Flint-1
Flint-2

Mill Creek
Black Hills~2

2.0-2.6 ym

Flint-1
Flint--2
Baltimore
Mill Creek
Black Hills-1
Black Hills-2
Mono Lake
Nellis AFB
Port Hueneme-l
Port Hueneme-2
Camp A.P. Hill
Michigan

3.0-4.2 um
Nellis AFB

Port Hueneme-1
Port Hueneme-~2

3.5-3.9 um

Nellis AFB
Michigan

4.5-5.5 ym

Black Hills-1
Mono Lake
Nellis AFB
Port Hueneme-1
Tort Hueneme-2
Canp A.P, Hill
Michigan

-8.0-14.0 um

Flint-1
Flint-2
Baltimore
Mill Creek
Black Hilis-1
Pisgah Crater
Mono Lake
Nellis AFB
Port Hueneme-1
Port Hueneme-2
Camp A.P, Hill
Michigan

XxX1
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DATA ANALYSIS - INTRODUCTION

For a large number of years, there has been a great demand for

statistical information on backgrounds to be used in a variety of

ways, in particular as input to the design and analysis of infrared

systems. The Environmental Research Institute of Michigan (ERIM)

has for years been collecting infrared jmagery with its airborne scan- } _
ners, calibrated to yield, absolutely, spatially varying radiances from

chosen scenery with relatively high spatial resolution. Recent flights

have been sponsored through the Optical Signatures Program to Support

Navy Reguirements. One scanner and its associated equipment are des-—

cribed in Appendix A.

A variety of statistical measures have been derived from the
imagery aund ave presanted in this handbook. These include the conven-
tional statistical parameters of means, standard deviations, histograms,
Wicner (power) spectra, and spectral correlations as well as new areal/
radiance/temperature statistics which are particularly relevant in view
of recent advances in sensor and processor technology. Efforts to assess . -
the utility of the various background statistical measures have been re- '

ported in various technical reports (Referenées 1-6).

Conventional background statistics have in the past been adequate
since in many instances there is a high contrast between the target and
background. In such instances, the highest intensity background points
determine the higherst threshold setting necessary to eliminate all
false alarms aud the histograms provide cstimates of how the detection
probabhility and false alarm rate vary with threshold setting. However,

today there is a need for higher-order background statistics because

of the increased sophistication of background rejection techniques em-

ployed with large detector arrays ond imaging or scanning sensors.

-
|
I
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Although the power spectrum is a background statistic which does vary
with the spatial distribution of radiances in the scene, 1t is clearly
“an inadequate background descriptor for most of today's problems,

Small areas of high radiance produce most of the false alarms in

R today's sensors, and the power spectrum does not distinguish between

scenes with many low-intensity areas and those with a few high-intensity

areas. This 1s a well known fact and a result which is evident from

the background modeling work of R. Clark Jones and the Working

‘o : Group on Infrared backgrounds, WGIRB (Reference 7).

Hence, in addition to the conventional statlstics on terrain back-
grounds, area/radiance/temperature statistics have been developed as
a statistical measure that 1is more directly useful to the sensor de-
‘. signer in estimating detection probabilities and false alarm rates

with today's sensor and processor technology. The statistics Jdeveloped

LY

Wﬁ. oy,

are the probabilities that regions (of various sizes, shapes, and
orientations) will occur in the scene above a specified radiance thres-
hold. The parameters calculated are area, major and minor axes, and
the angular orlentation for anm elliptical figure that is equivalent,
in geometric area and ratio of second moments of the region area about
its centrold, to each contiguous reglon above the radiance threshold.
The elliptical area 1s equivalent in spatial area only to each con-
tiguous reglon above the radliance threshuld, Presented in the hand-
book are histograms of the number of area sizes occurring above pre-
selected thresholds. For most scenes, the nuuber of regions and thelr
areas decres'=2 as the threshold is raised, while tke number of small

regions above any preset threshold varies from one scene to the next. |,

gl

Thesce areafradlance/temperature statistics are analogous to the more

familiar pulse length statistics for one-dimensional records.

‘
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The statistical parameters for the occurrence of areas and inten-

sities in the various background scenes are not only directly useful

for estimating sensor performance but may also be useful in special

cases in simulating classes of backgrounds. The equivalent e¢llipses

at each threshold can be positioned to simulate the actual scene from

which they were derived, or repositioned at random to simulate many scenes

“baving the same area/radiance/temperature statistics. Such simulations

of backgrounds reproduce many of the spatial characteristics of the
original scene as 1s shown by example in Figure 1. 1In this figure,

a sample thermal image is reproduced, overlaid by a transparency con-
taining ellipses processed in the analysis frcm a preselected threshold.
Corrclations between the ellipses and certain structures in the imagery
are evident. The correlations are not as spectacular, however, in the
more homogeneous backgrounds. The statistics of the ellipses should
match the real scene statistics more and more closely as the threshoid
for signal detection is raised, However, we have not performed a com
plete analysis of the correlation between scene characteristics and the

simulations representing these scenes.

. The histograms provide probably the greatest amount of informa-
tion in general about the scene. In the thermal regions of the spectrum
they are presented in terms of temperature for comparison among the dif-
ferent ‘spectral regions. The temperatures are obviously only apparent
since the emissivity of the surface is legs than unity, and furthermore,
the atmosphere intervenes to alter the radiation emitted by the surface.
Inhomogeneities in the surface radiative properties tend to spread the
histogram, while the atmosphere tends to have a qulieting effect. The
interplay of these two characteristics is evident in the difterent
scenes, partlicularly in a comparison between the 4.5-5.5 uym and the
8.0~14.0 um regions. 1In the shorter wavelength regions, the sun's

influence 15 evident.

i gl
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: The scanner details are included in Appendix A and the data processing
] E procedures are presented in Appendix B. The remaining sectiona of this
i ; handbook contain the background data that forms the substance of this hand-
: 3 book. The type of data included in this handbook and the form of data
i : = presenvation is described in Section 2. This section provides the data
description and explanation necessary for utilizing the handbook. The
; . substance of the handbook is compiled in Section 3, containing complete =
packages of background data and pertinent environmental information. }
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" in Appendix B. The remainder of this section is devoted to describing

LU g o

2
DESCRIPTION OF DATA STATISTICS

i

.
hi

The multispectral background data selected for inclusion in this

report were analyzed to determine the statistics of both radiometric and

spatial features. The general data processing principles are presented

in Section 2.1 with a more detailed discussion of the procedures included

the data and the statistics used to present the data in this handbook.

The statistical measures derived from the data are described in Section
2.2; point statistics in Section 2.2.1, and correlative statistics in
Section 2.2.2. Three types of correlative statistics are discussed,.

These include spectral correlations between pairs of bands; area/radiance/
temperature statistics and the development of the equivalent elliptical =

arez concept; and one-dimensional Wiener (power) spectra.
2.1 DA1A PROCESSING PROCEDURE

Some preprocessing i3 required before the scanner data are used to
generate scene staclstics. First, the high density digital tapes must be
converted to computer compatible tapes. Secondly, each channel must be
calibrated in temperature or radiance (see Appendix B.2). The data in
the near IR channel are converted to equivalent %adianqe in uW/cmz-sr-um
and the data in the thermal IR channels are converted t; apparent tem-
perature in degrees Kelvin. Next, averaging is employed to feduce over-
sampling and to equalize any differences in the fields of view of the
various detectors (see Appendix B.3). Lastly, calibrated formatted tapes

are generated for analysis.
2.2 STATISTICS DEFINITIONS

Several sets of statlstics have been gznerated for cach of the

chosen scenes. These may be broken down into two groups:
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1. Point Statistics: Those defined by individual data points

in a single channel.

2. Correlative and Area Statistics: Those requiring calcula-
tion of correlation effects for a scene either in a single

channel or between channels,

2,2,1 POINT STATISTICS: MEANS AND STANDARD DEVIATIONS

The point statistics generated are the mean and standard deyiation
for each channel and a histogram of the data value distributions of
these channels. In some imagery, to determine the degree cf homogeneity
that exists, the total scene 1s broken down into sub-areas and the
point statistics generated for these sub-areas as well as for the
total area. In practice, the sub—area statistics are generated first
and the total area statistics derived from them. Sub-areas are not
included in this handbook.

The mean value for area 7 in Channel J (X(J)ﬁ) is evaluated

using
Nﬂ
——— _ 1
X(J) = x(J) (2-1)
no R, El 1

vwhere x(J)i is the data velue of pixel i in Chamnel J and N, is the
total number of data points in the area. Using the same notation,

the standard deviation, oz(J)n, is given by

N N -
2 _ n 1 T 2 _
o (J)n = |§x -1 Ny X (J)i x(J)
n n &

(2-2)

3 N

At the same time that these statistics are generated, the number
of data points having each of the possible data values (0 to 255) 1is

tabulated and this tabulation used to generate histograms for the scene.

2-2
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A representative histogram is included in Figure 2. Note that
the ordinate of the histuvgram is probability expressed as fraction
of the total number of data points within an interval of the abscissa.
In this example case, it is the fraction of the total in a 0.19°K

interval.

2.2.2 CORRELATIVE AND AREA STATISTICS

Three sets of correlative statistics are generated for tiie scenes:
wavelength correlations, area statistics, and spatial correlations or
Wiener spectra. Because of the common factors involved, the wavelenoth
correlations are evaluated at the same time as the means and standed
deviations while the area statistics and Wiener spectra require separate

computer codes.

2.2.2,1 Wavelength Correlations

The wavelenglh correlations are determined for all pairs of channels
except for those collected at opposite ends of the M-5 scanner which were
90° out of phase. The data for the 1.0-1.4, 1,5-1.8, and 2.0-2.6 um chan-
neis were collected using a three-element InAs detector, the gegments
of which look at slightly different ground areas at any given time.

The 1.0-1.4, 2.0-2.6, and 4.5-5.5 pm data were collected with a three-
element InSb detector. The three channel data were brought into regis-
tration at the nadir by applying appropriate time delays to the leading
channels (time delays long enough to correct for the 90° phase difference
between the two ends of the M-5 scanner could not be generated). Com-
plete registration could not be maintained across the entire scan line
because as the scan angle is increased, the projection of the three
deteccor arrays rotates about the center element until at a scan angle

of Y0° the detector array is aligned in-track rather than cross-track.

However the element~to-element registration is 507% or better for angles

420° of nadir.

F




AR b

D ERIM

SN

NCOONYILAY - T1IH "d°V aWVD T J4lold

TARQ TPIS
ueay
YBUI|[2ARM UOQUIAIY - (LN "d°Y dwe) eauy

L2
¥S5°982
wl gyl - 0°8

+
$

h-gm-m-Eu-zn NI JORVIOVY
0S£8 0008  00SL aacs 0059 0009 005§ 0005 00S¥ 000t 005€ 000E  0€L2
NIATIN NI JHLYE3dWIL '~

QEE SZ¢ (1743 SLE 0te S0E a0t €62 062 582 08¢ L2 0L 59¢ 052 o

| | :

-+ .w’

1 i
2 -] ] nc.lw
Hﬁ ._” ©
! I 2
3 (] @ wws 3
. Lrﬂm
pi=
1 1 =5
t @ ® I =
1 i 3
3 $t .=
- @ . w
I g
ﬁ B8
u. Q Lmh =z
I 1* o
9 E IJJ
3 M.lmi
A0
4 i =
4+ u. ﬂ
1 Ia
I 3 G
lu. .mrl M
[¥=]
z

=+

YU S

2-4




ERIM

The wavelength correlarion between two channels, J and K, is defined

in terms of a correlation coefficlent which is the ratio of the co-

variance of the two channels to the product of their standard devia- : Co e

tions:

Cuv (J,K)

COR(J,K) = m (2-3)

-where COR(J,K) is the correlation coefficient for the two channels, o(J)
and 0(K) their standard deviations, and COV(J,K), the J-K element of the

covariance matrix for a given area, is defined as

() S
COV(J,K)n = Nn_l ﬁ;‘ 2 x(J)ix(K)1 - x(J)n x(K)n (2-4)

- where all symbols are the same as those of Equations 2-1 and 2-2, The
reason for the simultaneous evaluation of Equations 2-2 and 2-4 is
obvious: the square of the standard deviation 02(J) is the autoco-
variance or the covariance of a given channel with itself COV(J,J).

An example of the correlation coefficients for the infrared channels of

the sample area Is given in Table 1.

2.2.2.2 Avea/Radiance/Temperature Statistics

Since means, standard deviations, and histograms do unot give any

information about the positions of data values in the sczene or possible

clustering of these values, area statistics have been penerated by

determining contiguous regions of the scene for which vhe enclosed

points had values greater than some prescribed threshold. Once these
, : reglons have been defined, their geometric centroids, areas, and

|.: second moments are determined and these parameters used to define

; g a set of equivalent elliptical areas. The output from this procedure
— ig, for each threshold level, a tabulation of distributions in terms

B =4 of area, perimeter, and shape of the pictured ellipses,
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TABLE 1. STATISTICS OF THE AFTERNOON SCENE

Number of Subregions =1

Pixel Subare.a* Divisions at: 3 855

Line Subarea* Divisions at: 1 704

Line Increment Used = 1

Pixel Increment Used = 1

"

, ; Correlation Channels: 2 (2.0 - 2.6 um)
J 4 (4.5 - 5.5 um;
7, . 5 (8.0 - 14.0 um)

RN
Pl |
"~|‘;‘ g

Correlation 2 4 5 g
2 1.000 :
Y 0.782  1.000 E
5 0.636 0.882  1.000 2
Channels 2 4 5

Mean 6.2356€E+01 2,.8569E+02 2 ,8654E+02

St. Dev. 2 . 4785E+01 2.2922E+00  2.7390E+00
Total Points 597800. 597800. 597800. :
4 3 * i
) . The term subarea refers to the original analyses in which the total B

area was subdivided intc subareas, In the handbook samples, subarea
and total area are equivalent. The line and pixel numbers are evident
from the greymap dimensions. é‘
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The semi-major and semi-minor axes of the equivalent ellipses are

taken colncident with the principal axes of the regions they represent.
If Ii and I are the second moments of a region about the centroid and
1I° its product moment, all of which are calculated as if the plaae
figures are massive and have moments of inertia*, the angle of rctation

of the principal axes relative to a fixed x-y coordinate system is

given by

oy ; (2~5)

where a 1s in radians. The second moments of the region about the

principal axes are then given by

¢+ 1¢ (IC _ 1€ ‘
1 .={F—X) + [ X2-—Y ) cos 20 ~ I° sin 2a
X 2 \ 2 Xy
and (2-6)

8+ 1° L R i
1 . X ¥V o | X2 Y cos 2a + 1% sin 24
y 2 2 Xy ,

Since the area and the second moments of an arbitrary region cannot
be simultaneously matched using an ellipse, equality is demanded between
the geometric areas and the ratios of the principal moments. If the semi-
major and seml-minor axes of the ellipse are defined as a and b, respec-

tively, and the a-axis is aligned with the larger of the principal axes

of the regicn, these equalities give

1
2 A 1
a’ == = (2-7)
ki 12
and
2 A I2
b == 1
m 1

*
cf. Mathematical Statistiecs, S. S. Wilks, John Wiley & Sons,
2-7
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where A is the area of the region and 11 and 12 are the moments given

by Equation 2-6, wlth 11 > 12. 1f Iy' of Equation 2-6 is the larger of

the moments, the a—axis of the ellipse is oriented at an angle a with

respect to the fixed x~-axis; if Ix’ is larger, the a-axis is at an angle

o + w/2, An example of the equivalent elliptical areas generated for

the 8.0-14.7 um channel of the sample area is shown in ¥igures 3 and 4,
These figures represent the areas found for data values exceeding the

specified threshold where ¢ is the standard deviation, i.e., 2.74°K,

I i

and the threshold is defined as the mean plus the specitied multiple

of 0. The mean is 286°K.

2.2.2.3 Wiener (Power) Spectra

K The last of the correlative statistics generated are Wiener spectra

. ' which give information about the spatial frequency content of the images. o
v’ B
- The Wiener spectrum for a stationary process is defined as the Fourier f:%‘

transform of the autocorrelation function. In one dimension this is

«w

; s (k) =.[; exp {-2mik X)R(x)dx (2-8)

where S(kx) is the Wiener or power spectrum, kx the spatial frequency,
and R(x) the autocorrelation function. R(x) is itself defined as the
expectation value of the product of scene data values times the corres-

ponding values for the scene when displaced by x:

I

R(x) = E {f(X)f(x + x)} (2-9)

where E represents the expectation value of the argument. The Wiener

spectrum may be evaluated without first determining the autocorrelation
function if the integral

w

f [ %R (x) | dx (2-10)

-0

is bounded, which is usually the case for non-periodic data with zero

; mean. In this case, it may be shown that [Reference 8]
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1400 ft

Camp A.P. Hi1l (Wavelength = 8.0 - 14.0 um)
Temperature Threshold = Mean + 2.50 ¢
Mean = 286.54 Kelvin
Std. Dev. = ¢ = 2.74 Kelvin

Area:

FIGURE 3. EQUIVALENT ELLIFTICAL AREAS - ATFTERNOON
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Std. Dev. = ¢ = 2.74 Kelvin
?' : FIGURE 4. FEQUIVALENT ELLIPTICAL AREAS - AFTERNOON
2-10

13 0011

AW

b

J'ﬂh;
-

£




W

ke
|2

D ERIM

X, 2

S(kx) = lim (x2 - xl)+m -jr f(x) eXp(-2ﬂikxx)dx (2-11)

*1

so that the Wiener spectrum 1s, in the limit, the modulus squared of
the Fourler transform of the scene. Written in terms of the discrete

Fourier transform, this equation becomes

N-1 2

5(3) = —(ﬁ-é_\% Z f(2) exp(-2nijL/N) (2-12)
=0

where N is the total number of points being transformed, 1 the gquare
root of -1, and the spatial frequency kx’ evaluated only at integer

values of j, 1s given by

.3 .
kx NAX (2-13)

where x is the displacement between successive data points.

It may be seen from Equation 2~12 that the Wiener spectrum S(j)

is symmetric about j=N/2 since

exp(-2r1(N-j)&/N) = exp(+2nijr/N) (2-14)
Hence

S(N-j) = 8(j) for 3=1, 2, ..., N/2 {2-15)

and only the {irst half of the Wiener spectrum needs to be evaluated,

The calculated frequency range 1s then

1. 1 .
Wax S %% S 2% (2-16)

1A

One—-dimensional Wiener spectra are evaluated both crorg~track (along
scan line) and in-track (parallel to the aircraft flight paths). These
arc average gpectra since Equatilon 2-12 was used to transform individual

"lines" of data and the transforms have been averaged over a number of

2-11
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"lines". Since tne Fourier transform algorithms are substantially less
expensive if the number of points transformed is a power of 2, only 2"
points {n was mostly 9, so 2"=512) are used for both the cross-track
and in-track "lines" of data. The middle 512 scan lines are averaged
to obtain the cross-track Wiener spectra; a number of along-track lines
(usually 25) equally spaced across the image are averaged to obtain

the in-track Wiener spectra. Examples of in-track and cress-track
Wlener spectra for the sample arca are shown 1n Flgures 5 and 6. The
units of power density are (°K)2/cycle per meter for the bands above

3 pm and (uw/cmz-sr-um)‘/cycle per meter for the bands below 3 um.

Because of the multi-modal nmature of many of the background scenes,
Wiener spectra are limited, as mentioned in Section 1, in their descrip-
tion of false alarms. They are, however, a traditional method of pro-
ducing spatial phenomena mathematically, and show trends which are hzlp-
ful in an overall appraisal of a background scene, especially in rela-

tion to other escenes.

2.3 DATA UTILIZATION

The data ¢u -ained in Section 3 werc collected cver a period of several

years for a varlety of purposes. There exists a varlety of problems to
which data of this type are directly applicable. In some cases, data may
be completely appropriate (right wavelength, time, etc.) to a particular
problem. While in other situations, it will be deasirable to use the data
included herein for problems for which the measurements are not directly
analogous. For these cases, an estimate may be obtained by extrapolation
from or interpolation between the data packages of Section 3. TFor example,
estimates of the background characteristics at wavelengths other than the
precise wavelengths at which the measurements were made are possible using
the filter characteristice of the scanner included in Appendix A and
considering atmospheric effects. In the thermal bands, blackbody curves
should be used to extrapolate to the wavelength of interest, whercas in

the near Infrared wavelengths, the solar spectrum is used.

[
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atmospheric measurements were not made and some uncertainty will exist

DERIM

In both cases, the variation in the scene emissivity and reflectivity

with wavelength will introduce some uncertainty. Additionally, detailed

due to atmospheric effects. However, if one recognizes the uncertainties
involved due to these effects, an estimate of the background character~
istics at conditions other than thosge included in Section 3 is feasible.
The accuracy of the estimate will depend on both the closeness of desired
‘data conditions to those included herein and the specific background a.ad
conditions from which the interpolation is made.
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PBYSICAL DESCRIPTIONS AND STATISTICAL DATA FOR VARIOUS SCENES

This Section is composed of data packages from the different scenes
from which imagery was obtained under various environmental, diurnal,

and seasonal conditions., Each package contains the following in this

Tables giving the pertinent environmental, geographical, and
temporal data concerning the scene; and physical data on the
area of coverage, spectral coverage, spatial resolution,

flight direction, and depression angle (from the horizontal)

of the scanmner look direction.
Aeyial photograph of the scene.
Scanner imagery of the scene in various spectral bands.

Greymaps of the imagery in selected spectral bands, designating
the chosen areas of coverage for which the statistics were cal-
culated. Scanner line numbers are shown or the side of the map
and pizel numbers in the scan line on the top or bottom,

Scanner line and pixel numbers are used to identify the location
of the data in the imagery. See Appendix B for additional
details. Because of vertical-to-horizontal asymmetry of scale in
the line printer which creates the greymaps, picture sizes are
not to scale. The dimengions and scanner line and pixel numbers

are included on the picture to identify the area represented.

Histograms of selected portions of the imagery showing tempera-
ture and/or radiance distributions of scene elements (plxels)

for varlous spectral bands. Histograms are reported as probabil-~
ity exprassed as fraction of data points in a temperature interval
as a function of temperature for wavelengths above 3 um and as
fracticn of data points In a radiance interval as a function of

radlance for wavelengths below 3 um,

3.0-1
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6. Tables showing means and standard deviations for various

spectral bands, along with correlations of the data between
pairs of spectral bands. The total number of points (pixels) o

to which these values correspond are tabulated.

, : 7. Selected ellipse statistics in two forms: distributions of
ellipses in terms of area, perimeter, and shape factor®, and

actual ellipses "pictures" representing the events from which

the ellipses were calculated. 5See Section 2 for description
of ellipse representations. In the ellipse pictures, the

scanner line numbers corresponding to those on the greymaps

R L R S R

are prefixed with an "L'"; the pixel numbers are prefixed with
a "P", Thus, line 50 is L50, pixel 75 is P75.

! " g In some cases one will note a discrepancy between the
number of ellipses tabulated in the "Distribution' table

which follows each ellipse picture and the apparent number

S S )]

of ellipses in the corresponding figure. There are several
reasons for these occurrences among which the following

are the chief ones. When obvious, glaring noise spikes

were encountered, they were erased from the pictures, but

were nevertheless tabulated by the computer program. This
occurred only in two cases which are designated on the
appropriate figures and tables. - Another cause is the
merging of small ellipses which appear as one. Finally,
probably the major cause is the fact that the Calcomp
plotting routine apparently simply drops ellipses which

are below a certain size. Therefore, when this discrepancy

occurs, it happens mainly to the smallest values in tne

tabulation, which covers no more than a half dozen pixels

Perimeter/2m

: (area/ﬂ)l/2
n 3 For a circular area, the shape factor would achieve its minimum value of
bRy unity,

" )
Shape Factor =

3.0-2
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or so, Since the tapes containing the analyzed data can be Wf
made avallable at cost, these minutely detailed results can £

be retrieved by persons interested in them.

8. One-dimensional power (Wiener) spectra, both in the direction

of flight and across the flight line, for various spectral 'é'

bands. ‘hese are called respectively the in-track and cross~

track spectra. See Section 2 for description of power spectra. B

Table 2 and Figure 7 are included here to help the reader under-
= stand how the energy in a scene is distributed azmong selected bands.

One may discern from them how the signals in different spectral regions

relate to each other. Precise correlations cannot be obtained from

them, however, because of the host of meteorological and physical factors
which come into play. They might be used, though, to infer some gener-
alized qualitative behavior in the histogiame. Table 2, for instance,
shows the sunlight radiance reflected from a diffuse terrain element

on line 1, and the radiance emitted from it on line 2, in the various

bands indicated. From the calculated ratios, it is seen that rz=flected

sunlight predominates in the 2.0-2.6 um band,can be equally as effective

as thermal radiation at 3.5-3.9 um, and diminishes 1in effectlveness
beyond. One important factor which is not included in Table 2 is the
possible strong spectral variability of the emissivity of terrain

material which could affect the ratios greatly. The emissivity used

o Ly el g
T st

for Table 2 was nominally 0.9. Figure 7 chows the relative amounts of
radiation in the selected thermal bands as affected by absorption in

the atmosphere.
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TABLE 2. COMPARISON OF REFLECTED SOLAR o
IRRADIANCE vs THERMAL RADIANCE AT THE
CENTER OF DIFFERENT CHANNELS
4
(W-cm z—ster 1--um-l)
e 2.0-2.6 .m 3.5-3.9 um 4.5-5.5 um 9.0-11.4 ym
' ] -5 -5 -6 7
Sun (S) 7.15 x 10 2.55 x 10 3.97 x 10 2.59 x 10

B -7 o o 15 -5 -4

/ Thermal (T) 1.30 x 10 4.03 x 10 7.8 x 10 9.87 x 10

4 Ratio (T/S) v 1/550 1.6/1 19.7/1 3800/1

/
]
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L =
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*
BALTIMORE, MARYLAND

Pertinent Scene and Flight Information

" (Date of Flight: 11 May 1972)

27&
-
* . 0
For specific discussions of these and associated data for this scenery, =
N = - refer to Reference 1.
A §
H . % - 5
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BALTIMORE Data

- .Wavelength Bands:

1.0-1.4 ym, 2,0-2.6 um, 9.3-11.7 um
IFOV: 2.5 mrad (cross-track); 5.0 mrad (in-track)

Depression Angle: 90°

Altitude: 2500 ft

Flight Direction: East

Time: 1130 hrs

Ground Speed: ~200 fr-sec T

Area Covered (Approx.): 5200 ft long x 4000 ft wide
(1.0-1.4 ym, 2.0-2.6 um)

6250 ft long x 4000 ft wide
(9.3-11.7 um)

Meteorology: Clear sky; light haze at 5k 7t; dry conditions

3.1-2
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1.0 = 1.4 ym

2.0 = 2.6 um i,,

9,3 - 11.7 um

i 1.INE SCAN THAGES PRODUCED FROM THE VARIOUS
INFRARED CUAHNELS OF BALTIHORE

- !
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BALTIMORE, MARYLAND

*
Histograms
Spectral Bands: 1.0 - 1.4 um
2.0 - 2,6 um
9.3 - 11.7 um

*Circlcs define a Gaussian curve with the same 1ean and standard
deviarion as the actual histogram. An "¢" on some curves indleates
saturation. Because of limits on gain settings some values may exist
beyond the digital limits of O and 255, the digital dynamic range of
the data processing.
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BALTIMORE, MARYLAND

Means and Standard Deviations for Spectral Bands

*
Correlations Between Spectral Bands

Spectral Bands: Channel 2: 1.0 - 1.4 um (uw—cm_z—sr—l—um )
-2 -1 -1
Channel 4: 2.0 - 2.6 ym (uW-cm “=-sr “—pm ")

Channel 5: 9.3 - 11.7 um (°K)

*These data were obtuined with the M-7 scanner. The 1.0-1.4 and
2.0-2.6 1m data are in spatial registration, but the 9.3-11.7 um data
were processed separately and are not in spatial registration with the
1.0-1.4 and 2.0-2.6 ym data. Hence, spectral correlation coefficients

have not been determined between the 9.3-11.7 um data and either the
1.0-1.4 ym or 2.0-2.6 um data.

3.1-10
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BALTIMORE

Number of Subreglons =1
Pixel Subarea Divisions at: 1 645
- Line Subarea Divisions at: 1 500

Line Increment Used = 1

Pixel Increment Used = 1

Correlation Channels: 2 (1.0 - 1.4 ym)
. 4 (2.0 - 2.6 ym)
! 5 (9.3 - 11.7 um)
4
! Correlation 2 4
2 1.000
4 0.084  1.000
& Channels Z 4 5 3
ig“f Mean 2.1332E+03  7.8471FE+01  2.9913E+02 E
St. Dev. 7.7751E402  4.3876E+01  5.8879E+00
Total Points 269610 269610 322500
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BALTIMORE, MARYLAND

Ellipse Statistics

Spectral Bands: 1.0
9.3

3.1-13
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- 11.7 um
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Area: BALTIMORE (Wavelength = 1.0 - 1.4 um)
Radiance Threshold = Mean + 2.13 ¢
Mean = 2133.18 uN-cm'z-srh]-um']
Std. Dev. = o = 777,51 uw—cmnz-sr']—um—
EQUIVALENT ELLIPTICAL AREAS
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BALTIMORE 3
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

il i

SQUARE METERS FRENUENCY
Threshold = Mean + 2.13 o
Wavelength = 1.C - 1.4 um
16,0 Tu 20,0 o Mean = 2133.18 uW-cm 2—sr ]-um ! L
20,0 TO 25.0 46 - - -
25,0 10 30,0 17 c = 777.51 uW-cm 2-sr ]-um 1
0,0 Y0 35.0 0
315.0 T0 40,0 16
40,0 10 45,0 12
45,0 1N 50,0 0
50,0 10 75.0 12
75,0 10 100.0 8
100.,0 TO 150.0 2
150,0 10 200,0 4
200,00 10 25040 2
250,0 T0 300,0 0
300,0 T0 4nG. 0 0
= 4pn,0 TO S60,0 1
£ OVER 500.0 0
TOTAL NUMBER OF ELLIPTICAL AREAS = 120
260 FEATUHFS ¢ITH AHEAS LESS THAN16,00 SN, MFTERS WERE ALS(O RECOGNIZFD
8Y PERIMETER BY SHARE
METERS FEET FRFIAUENCY SHAPL FACTOR  FREQUENCY
0 1N 7 0 Ty 22 0 0,0 Tt 1,0 1
7 10 10 22 tn 12 0 1.0 TO 1,1t 0
10 10 12 32 1) 39 0 1.1 TU 1,2 18
2 10 14 39 TN 4s 0 1,2 TD 1,3 -]
14 1 16 48 T4 52 i 1,3 70 t.4 27
16 TN 17 52 TU 55 0 1.0 T 1,8 t
17 10 20 55 T0 5] 8 1,5 10 {,6 10
20 10 P2 55 TD 72 0 1.6 10 1,7 20
22 10 24 72 N 78 26 1,7 TU 1.8 19
24 10 26 78 10 A5 0 1.8 T 1,9 6
26 1N 28 85 Ti a1 21 1.9 Th 2,0 [
28 10 10 9y 10 g 0 2.0 1) 2.4 6
30 0 32 9A T} 104 16 2,40 T 2.6 0
32 10 39 104 T 127 15 2,6 70 2,8 4
39 10 45 §27 T 1a? 6 2.,A TL 3,0 0
45 TN 5% 147 70 180 13 3,0 10 3,5 0
%% 10 71 180 T 232 ? 1.5 TO 4,0 0
71 10 100 252 Ty 328 ) L,0 TO 4,5 0
OVER 100 OVFR 312R 2 OVER 4.5 0
. 1
L 4q-
3 =
L - -7
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BALTIMORE (Wavelength = 1.0 ~ 1.4 um)
Radiance Threshold = Mean + 3.40 o
Mean = 2133.18 uw-cm'z—sr']-um'
Std. Dev. = o = 777.51 wH-cu™2~sr™ '-ym”
EQUIVALENT ELLIPTICAL AREAS

Area:

1
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BALTIMORE
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

BY ARFA
Threshold = Mean + 3.40 ¢
SQUARF METERS FREQUENCY
Wavelength = 1.0 - 1.4 um
- -] -
Mean = 2133.18 uh-cm 2=sr™ -um
16.0 T0 20,0 o o= 777.51 pH-cm Z-sr lopm”
20.0 T0 25,0 0
25.0 TO 3040 1
0.0 TO 35.0 0
35.0 YO 40,0 1
40.0 TU 45,0 4]
45.0 TO 50,0 0
50,0 TU 75,0 3
79,0 10 100,0 0
100,0 TO 150,40 3
150.0 TO 200,0 1
200,0 T0 250,90 0
250.0 TO 300.0 )]
300.0 TO 400,0 0
400,0 TO 00,0 0
OVER 500,90 0
TOTAL MUMBER OF ELLIPTICAL ARFAS = Q

12 FEATURES WITH AREAS LESS THAN16,00 80, METFRS WERE ALSN RECOGNIZED

E
BY PERIMETER BY HAPE 3
METERS FFET FRFQUENCY SHAPE FacToRr FREVUENCY g
E
0 T0 7 0T 22 0 n,0 10 1,0 0 2
71N 10 22 10 32 0 1,0 TU 1,1 0 3
10 TO te 32 39 0 1,0 T0 1,2 1 3
12 1) 14 39 Tn u> Y 1,2 10 1.3 1 E
14 10 16 4s 10 52 ] 1,3 T0 1,4 1 E
t6e T 17 52 1l 55 0 1,4 T0 1,5 1 3
17 10 20 55 10 45 0 1,5 11 1,6 2 3
¢0 10 22 65 T 72 0 t.6 T 1,7 2 =
22 10 24 7° TO 7R 1 1,7 70 1,8 1 E
24 10 2o 78 10 RY 0 1,8 T 1,9 0 3
26 TO 28 85 10 91 0 1.9 70 2,0 U g
28 1 30 9 T 9H 0 2.0 TO 2,4 ] =
30 1IN 32 9A T 104 0 2.4 TH 2,0 [ =
2 1N 39 104 0 127 2 2,6 T} 2.8 0 E
39 10 us 127 10 167 1 LR T 30 0
4s YO 5% Y47 Ty 1R0 1 3,0 T4 3,5 0] E
55 10 71 1A0 TN 2ye 4 1,5 10 4,0 0 3
71 1IN 100 e Y AR 1] 128 0 a,0 Tu 4,8 0 3
UVER 100 OVER 328 0 OVFR 4,5 0 2
3.1-17
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Std. Dev. = ¢ = 5.89 Kelvin
EQUIVALENT ELLIPTICAL AREAS

3.1-18
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F
E BALTIMORE
i DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD
3
BY ARFA Threshold = Mean + 3.32 ¢
SQUARE METFRS FREQUENCY Wavelength = 9.3 - 11.7 um
Mean = 299.13 Kelvin
i o = 5.89 Kelvin
3 16,0 T 20,0 .0 ) .
20,0 Tu 25,0 u6
25.0 T0 30,0 17 E
16.0 TO 15,0 0 :
315.0 TU un.o 15
f 40,0 T0 45,0 11
3 45,0 10 50,0 0 g
3 50,0 TO 75,0 12 =
75,0 10 100,0 .} -
s 100.0 TO 150,0 2
i 150,0 10 200,0 4
200.,0 YO 250,0 2
F 250.0 10 300,0 0
= 30n,0 10 400,0 0 =
490,0 10 500,0 1 .
E NVER S00.0 0
1 TOTAL NUMBER OF ELLIPTICAL AREAS = 118
262 FEATURFS WITH AREAS LESS THAN1&,00 3Q, METERS WFRE ALSD RECOGNIZED
é @Y PERIMETER BY SMAPF .
METERS FEET FREQUENCY SHAPE FACTOR  FREGIENCY
I 010 7 oot 22 0 0,0 70 1,0 1
E 710 10 ze T 32 0 1,0 T 1,1 0
] 10 10 12 32 T 19 0 1,1 10 1,2 15
1 t2 1IN 14 9 1 us 0 1,2 10 4,3 6
E 14 10 e as 10 52 1 1,3 10 1,4 217
] 16 10 17 52 11 55 0 1,4 T0 1,5 11
17 10 20 5 Ty AN A 1.5 T 1.6 10
1 20 10 22 65 Ti) 70 0 1,h 10 1,7 19
°2 10 24 72 1 7R 26 1,7 1) 1,8 9
24 10 2s 78 Ti; AS 0 1,8 111 1,9 b
26 T0 28 45 10 9 21 1.9 10 2,0 A
28 1N 10 91 11 A 0 2,0 1.y 2.4 b
30 10 12 gR 101 104 16 2.4 70 2,0 0
32 10 39 104 100 127 13 2.6 TU 2.8 2
39 1D as 127 10 107 b ?.A T 3,0 0
45 TN 8% 14T 10 180 13 1,0 Ty 3,8 ’
55 TN 71 180 T FA Y 7 1.5 TN 4,0
3 . 71 10 100 242 1 124 & a,h 10 a,b
UVER 100 OvVER 128 2 NVFR u,Y
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BALTIMORE
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

8Y AREA Threshold = Mean + 3.90 ¢
SQUARE METFRS FREQUENCY  Wavelength = 9.3 - 11.7 um
= Mean = 299.13 Kelvin
o = 5,89 Kelvin
16,0 TO 20,0 0
20,0 T0 25,0 3
1. 25.0 T0 30.0 2
30,0 1) 35,0 0
35,0 To 40,0 1
40,0 10 45,0 1
45.0 10 5040 0
50,0 T1) 75,0 3
. 75.0 10 100,0 2
; 120.0 1) 150,0 1
’ . 10,0 Y0 200,0 2
K £ 200,010 250,0 1
# = - 257.0 T 300,0 0
" i 3100,0 T0 4no,o 0
/ 40n,0 Y0 S00,.0 0
OVER 500,0 0
TOTAL NUMBER OF ELLIPTICAL AREAS = 19
35 FEATUNES WITH AREAS LESS THANLG,00 SR, METEKS WERE ALSD RECOGNIZED
BY PERIMETER HY SHAPE
METERS FFET FREQUENCY SHAPE FACTOR FREQUENCY
010 7 010 »2 0 0.0 T0 1.0 0
710 10 a2 m - %2 0 t,0 10 1,1 1
10 10 12 32 39 0 1,1 10 1,2 1 .
- 12 10 14 39 10 45 0 1,2 70 1,3 1 E
14 10 16 45 10 G2 0 1,3 10 1,4 4 E
16 10 17 52 tn 55 ] 1,4 TU 1,5 L) E
17 10 20 55 TN h% 2 1,5 TH 1,8 4 E
20 T 22 o5 TN 72 0 1.6 T 1,7 1 =
22 10 2u 72 n 7R 3 1,7 T 1,8 1 E
24 10 FTY TR TN as G 1,8 T4 1,9 2
Z 26 10 28 AS T0 91 2 1.9 T 2,0 0
: 78 1n 1y g1 TH as 0 PN T 2.4 !
- 30 0 32 LY 104 1 PoU T 24 0
e : 321 39 100 0 127 4 2.6 7O 2,8 0
: 39 1n usy 127 Tn 147 0 2,A T 3,0 Bl
ay 10 595 147 10 1A0 1 3,0 10 3,9 0
53 10 71 180 TQ 212 4q 3.5 T 4,0 n
71 10 100 232 to 104 ? a,n Tou,s 0
- . OVLER  $00 avee 124 0 NVER 4,% )
= e
]
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BALTIMORE, MARYLAND

Aol T R

Power Spectra

L R

Spectral Bands: 1.0 - 1.4 pm
2.0 - 2.6 um 1
; . 9.3 - 11.7 um
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BLACK HILLS, SOUTH DAKOTAG : e

Pertinent Scene and Flight Information T2

(Date of Flight: 22 July 1969)
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For sp. cific discusgions of these and associated data for this scenery,

*

refer to Reference 1.
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ERIM

BLACK HILLS-1 Data

Wavelength Bands:

1.0-1.4 um, 2.0-2.6 um, 4.5-5.5 pym, 8.0-13.5 um

IFOV: 3.5 mrad (cross-track); 6.6 mrad (in-track)

Altitude: 1500 ft Depression Angle: 90°

Time: 1330 hrs Flight Direction: East

Ground Speed: 200 ft-secT
Area Covered (Approx.): 1150 ft wide x 7100 ft long
(1.0-1.4 ym, 2.0-2,6 ym, 4.5-5.5 um)

1150 ft wide x 7200 ft long
(8.0-13.5 um)

Meteorology: Visibility > 15 mi; clear day, dry;

cloud cover 10%

BLACK HILI.S-2 Data

Wavelength Bands:
1.0-1.4 pym, 1.5-1.8 pm, 2.0-2.6 um

1FOV: 3.5 mrad (cross-track); 6.6 mrad (in-track)

Altitude: 1500 ft Depression Angle: 90°

Times 1330 hrs Flight Direction: East

Ground Speed: 200 ft—sec_1
Area Covered (Approx.): 2400 ft wide x 7200 ft long

Meteorology: Visibility > 15 mi; clear day, dry;

cloud cover 107

3.2-2
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.. . LINE SCAN IMAGES PRODUCED FROM THE VARIOUS =

' ; INFRARED CHANNELS OF BLACK HILLS-1
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2,0 - 2.6 um

LINE SCAN THAGES PRCDUCED FROM THI VARIOUS
INFRARED CHANNELS OF BLACK HILLS-2
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- GREYMAP OF BLACK HILLS-1 (aA: 14.5-5.5 ym) S
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7200 ft

bt it kot e g i

k—1175 ft—

GREYMAP OF BLACK HILLS-1 (Ax: 8 0-13.5 um)
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BLACK HILLS, SOUTH DAKOTA

. *
Histograms

Spectral Bands: 1.0 - 1.4 ym
1.5~ 1.8 um
2.0 - 2.6 um
4.5 5 1m
8.0

Clreles define a Gaussian curve witl, the same mean and standard
o some curves indicates

deviation as the actual histograr, An 3"
saturation, Beesuse of limi s on pain roettings some values may exist
beyond the digital) Tisdts of 0 and 255, the digital dynamic ranpe of

ths: dota pr - essing.
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TEMPERATURE IN KELVIM

1
6330

+
5940

4720 5110 5620
RADIANCE IN pi-cm™S-sr

4360

4000

=8.0-~ 13.5um
= 293.9%
= 2.3

th
M=an

Waveleng
Std. Dev.

BLACK HILLS-1

Area:
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RADIANCE IN pW-cm~2-gr~1ym!

BLACK HILLS-2

Area:
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BLACK HILLS, SOUTH DAKOTA

A s S

Means and Standard Deviations for Spectral Bands

*
Correlations Between Spectral Bands

Spectral Bands: 1.0

1.4 um (uw-cm-z—sr_l—um )

e e it g e s

F) ! 1.5 - 1.8 um (uw-cm_z—sr_l—um )

2.0 - 2.6 um (uw-cmfz—sr—l~um )

4.5 - 5.5 um (°K)

8.0

13.5 um (°K)

*The Black Hills-1 data were collected with an M-5 scanner with thermal
calibravion plates in part of the scanner field-of-view. The 8.0-13.5 um
detector and the 1.0-1.4, 2.0-2.6, 4.5-5.5 ym detectors were on opposite
ends of the scanner and are not in spatial registration. Hence, spectral
correlation coefficients have not been determined between the 8.5-13.5 um
data and the 1.0-1.4, 2.0-2.6, or 4.5-5.5 um lata,
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N
BLACK HILLS-~1
) : Number of Subregions = 1
Z Pixel Subarea Divisions at: 1 Jll
% Line Subarea Divisions at: 10 732
i
: Line Increment Used = 1
- Pixel Increment Used =1
Correlation Channels: 2 (1.0 - 1.4 um)
£ 4 (2.0 - 2.6 um)
: 5 (4.5 - 5.5 um)
12 (8.0 - 13.5 um) 5
' 3
. i i : ;
Ry : Correlation 2 4 5 N 55
2 1.000 ,%
4 0.505 1.000 3
5 -0.166 0.498 1.000 é
Channels 2 4 5 12 3
Mean 1.7990E+03 1.0556E+02 2.9456E+02 2.9395E+02 ;é
St. Dev. 6.1770E+02 5.5347E+01  2.3389E+00 2.3831E+00 é
Total Points 224130 224130 224130 425630 %
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o BLACK HILLS-2

&
=
N

* Number of Subregions = 1
Pixel Subarea Divisions at: 1 645
Line Subarea Divisions at: 2 728
Line Increment Used = 1
' Pixel Increment Used = 1
Correlation Channels: 3 (1.5 - 1.8 um)
S (1.0 - 1.4 um)
7 (2.0 - 2.6 um)
/
' Correlation 3 5 7
' 3 1.000 £
5 0.743  1.000 3
: 7 0.938  0.518  1.000 g
£ i
H Channels 3 5 7 3
§ Mean 4.4721E402 1.6027E+G3 9. 0510E+01
& St. Dev. 1.5485E402  4.6380E+C2  3.8712E+01 E
P Total Points 468915 46897 468915
E :
!
b i
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BLACK HILLS, SOUTH DAKOTA

Ellipse Statistics

Spectral Bands:

0
oL o
1
b= p b

r
AN
L e

e B W

I L. 3.2-21 P A
% PRECEDING PAGE BLANK-DOT FILM

b mem i | TR




 ERIM

Py P158 P 3t
L73z P A )
. e
\ 5
‘ L]
i/
[ ]
”»
’
L3N A S
&
. ‘
. .\o;/A
fer &4 .
. %
- .“ L4
[ J 4 -
o«
. ’ |
L10

- 1175 ft —>

Area: BLACK HILLS-1 (Wavelength = 1.0 - 1.4 pum)
Radiance Threcnold = Mean + 2,52 o
Mean = 1799.05 yH-cm 2esr” -y}
Std. Dev. = o = 617.70 w-cm Posr™ oy’
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Ve, 11.0
= 15,0

= 20,0

=% 25,0
H 30,0
18,0

an,.n

J 45,0
‘ 50,0
. 15.0
- 100,0
¢ 1500
200,0
250,0
300,0
4pn,.n

A,
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Y
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BLACK HILLS-1

DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

10
10
m
1n
T0
0
70
T0
10
T
10
T0
T0
TQ
T0
T0

- NVER

S8QUAKE METERS

BY ARFA Threshold = Mean + 2.52 o
FREQUENCY  Wavelength = 1.0 - 1.4 um
Mean = 1792.05 uMW-cm 2—5r ]~um
e 2 o = 617.70 pM-cm 2-sr ]—um 1
25.0 13
1040 °
14,0 7
45,0 8
45,0 7
50.0 2
75,0 7
100,0 4
1500 7
2300 3
250,0 1
300,0 rd
40040 1
500,0 0
$00.0 0
= 116

TOTAL NUMBER OF ELLIPTLCAL ARFAS

132 FEATURES WITH ARFAS (E£83 THAN11,00 SN, MFTERS WERE 4L3N RECORNTZFD

METEXS
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L 55 10
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Arca:  BLALE HILLS-1 {Wavelength = 1.0 - 1.4 ym)
Radiance Threshold = Mean 4 3,00
Mcan = 1799.0% “w-cm'2~sr'1-nm']

Std. Dev. = v = 617,70 uw-cm'z—sr']—um'

EQUIVALLHT ELLIPTICAL AREAS
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BLACK HILLS-1
DISTRIBUTION OF ELLIPTICAL AKLAS GREATER THAN THRLSNHOLD

) BY AKFA Threshold = Mean 4 3.00 o
’ SUIARE MCTLRS FRLAVENCY  Wavelength = 1.0 - 1.4 um :
Mean = 1793.0% piW=cm ”=sr ]—hn. ! E
B -' - = 73
b .. 11.0 1y 15,60 ] o = 617.70 1M-ci’ =5r 1-;:”: 1 E
" : 19,0 To 20,0 1 | B
2 20,0 10 25.0 ? 1!
: 29,0 TU 30,9 4 £
4 - In,n TH 15,0 1 - B
35,0 Ty 4n,n 0 . E §
] o 40,0 10 45,0 ? :
, 44,0 10 £0,0 0 ;
!, L0,.0 ¥ 19,0 e :
19,0 10 100,0 0
& . Ton,o 10 150.,0 0 E
| : 150,0 T 200,0 1 q
. 2 i 2on,n YN 90,0 0 I E
: 250,0 Yo 360,0 0 =
: 100,060 Y0 ann,o 0 =
§on,0 Ty 500,0 0
¥ HYFH %00,0 0
TOTAL BUMBER OF EILTPTICAL AKEAS = 21
B3 FEATURES wITH AKFAS LESS THAHLL,00 30, MFTERS Wit ALSO HECOGNIZHD T
HY PERIMETER BY SHAPE :
METERS FCHY FREQUENCY SHARE FACTUR FRUNUENCY
R 7 0T 22 0 fa0TH 10 o
e 710 to 2?2 16 L ¥4 n 1,0 10 1,1 0
4 . 10 10 12 32 100 19 0 Tt T2 >
y : 1210 g4 39 10 % 0 1,0 1,8 0
! 2 14 19 e us ™ 52 5 1.% T 1,4 u
16 10 47 52 Ty 6h 0 ton T, 3
- 17 10 20 FONE STRAN 1 Yol Tu gLe 2
20 1n 32 £ Ti 17 3 1.6 T 4,17 3
- 221 24 72 10 78 0 1.7 T 1,8 1
2 24 1h 26 TR T rYy I 1.A TOH 1,9 1
] 26 1N 28 AY Ta) gy 1 1,9 T 2.0 1
s 28 10 30 CYRR 1T} aK 0 2.9 a2, 1
] \ 3 10 3R R T 104 1 Aou T 2.6 n
) 3210 39 qou Tn 127 2 2ot g, n 0
3 . 19 1o us 127 Tu 147 1 AR T L0 1]
5 ‘ : 45 1 hY 47 TN AN Pd 4.0 Tl 3.5 0
E , 55 10 71 LU ITH T 0 . S LTI 0 :
5 . 71 Y0 100 2v7 0 ™ 0 .0 T a9 0 2
E - OveR 100 NYFH 28 1 OVER 4.5 n
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Area:  PLAGE HTELy-1 (Wavelengih = 8,0 - 13,5 ym)
Temperature Threchold = Hean 4 2. 50 o
e = 293,94 Felvin
Std. lev. = 0 = 72,38 Yolvin
COUTYALLHT TLLIPTICAL AREAS
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DISTRIGUTION Of

RUvAHE "ETIHY
A.0 T0) 1a,¢
fo,0 Ty 15,0
Fh.0 Tn 26,0
Fh,0 Ty 25,1
9.0 TN Yo,h
LY O NV 5.0
3.0 TQ 40,0
afh .0 Y0 Hh, 0
uh,n 1y Hi, 0
60,0 Yy T, 60
Thel 0 V06,0
fun,0 10 150,0
iha,0 Ty 260 ,0
LN 1IN 249,90
2H0,0 101 3Ino, b
Joo .0 ) 46,0
ugn,n 10 %60,0
(VEH 90N, 0N

(Y AUF A

BLAGK, HILLS-]

tRLOYLNLY

TOTAL NUHBER OF ELLIPTICAL APLAS =

29

METHHS

0

7
10
17
f4
\h
17
20
le
fu
rd’
28
3¢
e
LY
Yy
5%
71

u

-

FIL VI SRRV BBl e

- -

214

LLLTPTICA: ARLAS GREATLR THAN THRESHOLE

Threshold s Mean 4+ 2,00 o
Wavelength = 8.0 = 13.% ym
Mean = 793,95 Felvin

o ® 72,38 Felvin

] FLATURED wlTH AHEAD LEAS THAN A,00 80, MFTERS WEFE AL3O RLCOGNIZED

m
0
A
11)
TN
10
10
™
TN
T
10
10
10
¥y
10
o
T
110)
YHR

7
10
12
14
X7
17
20
22
Fl
’h
8
30

3
uy
54
’
100
Loy

BY OERIMETLA

(HET

0 TU
72 10
42 10
39 110

FHEGQUINCY

BY BHAPF

. SHAPE FACTUH FREQUENCY

0,0 T 1,0 0
1.0 Y0 1,14 1}

1.,V 14 1,2 i1

1.8 T 1.3 16

1,3 TU 1,4 29

1.4 T0 1.5 37

1.5 T3 1,4 12

1.6 700 3,17 2%

1,7 1 §,8 20

1,8 10 1.9 12

1.9 10 2.4 a

2,0 710 2,4 1%

Pl TU 2,86 2

Pt T 2.0 2

2.8 10 3,0 0

3.0 10 3,9 s

3,5 70 4,0 .

a0 T 4,8 o

DVEW 4,5 0
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Mreas BLACK HITUS=T (Waveleagih = 8,0 = 13,5 )
Temperature Threshold = Mean 4 3,50 o

Mean - 293,95 Yelvin
Std. Uev, = g = 2,33 ¥elvin
EQUIVALEHT LYLIPTICAL AREAS
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BLACK HILLS-1

DISTRIBUTION OF ELLYP/ICAL AREAS GREATER THAN THRESHOLD

RY AKFA Threshold = Mean + 3.50 o
BUUARE METFHD FREOVERCY  wavelength = 8.0 - 13.5 um
Mean = 293.95 Kelvin
g,0 T 10,0 0
ja,n 10 15,0 7 o = 2,38 Kelvin

15,0 10 20,0 5
20,0 T 25,0 1
dh.0 T 10,0 2
4.0 M 4.0 3
37,0 10 40,0 2
40,0 T 4,0 1
4s.n 1) 50,0 0
50.0 TO 75,0 [’}
79.0 0 100.0 0
190.0 T 156,0 1
P 190,0 10 ng Lo 0
3 200,0 10 £50,0 0
s 250,0 1Q 300,90 0
36,6 10 406,04 1
4p0,0 T 400,0 0
NVE N 500,0 1
TOTAL NUMBER OF ELLIPTICAL AREAS = 2R

47 FELATURES wITH ARFAS LESS THAN 8,00 30, METERS WeRE ALSN RECUGNILED

METERS

0

7
10
i¢
14
16
[
20
/e
24
kL
']
39
LY
349
uy
55
71

T
1
10
L
10
10
19
TO
11
10
10
i
m
T
0
1
AL
L8t

OvVER

rb
o8
1Y
3e
59
a’,

71
100
100

hY PERIMFTER

FFET FHEQUENCY SHAPE VACTONR FREQUENTY

0 T0 Frd 0 (1,0 TN 1,0
2?2 1 37 0 10 10 1,1
121 19 ¢ 1.1 T 1,2
17 1N ay 2 f.0 TU 1,3
an 10 ne 0 1.3 T 1.4
52 1IN Lt P .0 10 1,%
55 Tn hs 3 1.% 10 1.6
6% T 72 .0 1.6 TO 1,7
17 10 74 3 1,7 10 1.7
1A 10 AS 3 1.8 10 1,9
5 10 ni 0 1,9 0 2.9
91 1N 9A 2 2.0 TU 2,4
an T 10l 0 .U T 2.6
1ud TN 127 3 2. TU 2.8
127 10 147 . 2.8 T 8.0
147 Ty 180 3 3.0 TO 3.5
180 TN AT 4 3,5 10 4,0
232 10 324 ] 4,0 T0 4.5

OVER 328 2 OVER 4,9
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Area: BLACK HILLS-2 {Wavelength = 1.0 - 1.4 )
Radiance Threshold = Mean + 2.42 ¢
Mean = 1602.71 uw-cm'z-sr']—um_]

Std. Dev. = o = 463.80 uw-cm'z—sr']—um

EQUIVALLNT ELLIPTICAL ARLAS
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BLACK HILLS-2
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

Y ARFA
] BY 4RE Threshold = Mean + 2.42 o
SQUARE METERS FREQUENCY .
t Wavelength = 1.0 - 1.4 um
Mean = 1602.71 uW-cm 2~sr ]-um !
11,0 T0 15.0 30 - - -
3 15.0 10 20,0 20 o = 463.80 pW-cm Z—Sr‘ ]-um 1
) 20,0 TO 2%.0 6
B Y- 25.0 10 30.0 ?
3 N 0,0 TQ 35,0 3
= 35.0 T0 40,0 6
= 40,0 T0 45,0 T
3 = 45.0 10 5040 1
N . $0,0 TO 75.0 16
: . 75.0 T0 100,40 12
k) 1G60,0 TO 150,0 9
!, §50,0 17 200,0 4
200,0 7o 250,0 2
-~ 250,0 YO 300,90 1
v, 100,0 10 400,0 s
— 400,0 O 560,0 3
OVER 500,0 8
TOTAL NUMBER OF ELLIPTICAL AREAS = 143
50 FEATURES WITH AREAS LESS THAN11,00 9SG, METERS WERE ALSQ RECUGNIZED
BY PERIMETER BY SHAPF
METERS FEET FREGWUENCY SHAPE FACTOR FREUUENCY
0 10 7 0 TO 22 0 0,0 10 1,0 0
; 71 10 2¢ T 32 (] 1,0 YO 1,1 0
E 10 10 12 32 10 39 0 1,1 ')y, 2 27
3 12 10 14 39 ™) us 0 1,2 T 1.3 2%
14 10 16 as 10 52 27 1,3 Tiroqu 23y
{6 10 V7 82 11 5% 0 1.4 10 1,5 13
‘ 17 10 20 5% Th ) 16 1,9 10 1,6 10
: 20 10 22 65 10 1? 6 1.6 10 ), 7 12
22 T0 24 72 10 78 4 1,7 T 1,R 7
24 TO 26 78 TN AN 8 1.8 1V 1.9 4
- 0 TO o8 HS T 91 1 1.9 W 2.0 4
e : 28 1D 30 91 TN LX) 7 2.0 T 2.4 11
= 30 10 32 CLER T 104 IS 2.4 10 2,6 2
- . 52 10 39 ‘04 TN 127 14 Pub T P LM 3
39 10 as 127 T4 1a7 o 2.8 T 3.0 0
! 45 10 5% 147 10 180 11 TL00Ta3,5 1
| ss 10 71 180 YO 232 13 3.5 T 4,0 0
- i 71 10 100 2312 T 3oH 4 4.0 TH a8 1
OVER 10D Nvew 308 20 OVER 4,5 0
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E Area: BLACK KILLS-2 (Wavelength = 1.0 - 1.4 um)
. Radiance Thrasheld = Mean + 3.29 a
3 ' Mean = 1602.71 uw—cm"z-sr"]—unf]
\ Std. Dev. = o = 463.80 uw-cm'z-sr—]-um']
= >
. EQUIVALENT ELLIPTICAL AREAS
]
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BLACK HILLS-2 :
DISTRIBUTION OF ELLIFTICAL AREAS GREATER THAN THRESHOLD
. B8Y ARFA Threshold = Mean + 3.29 ¢ E
. , SQUARL METERS FREQUENCY  Warelength = 1.0 - 1.4 pm
-2 -1 -1
E Mean = 1602.71 pW-cm “-sr "-um
-2 -1 -]
i 11.0 T0 15,0 1 o = 463.80 uW-cm “-sv -um
\ 15,0 To) 20,0 2
20,0 T 25,0 1
- 25.0 T0O 30,0 1
3n,0 YO 15,0 1 B
: 36,0 T an,o 0
H ad, 0 10 45,0 2
. 45,0 10 fJ.0 0
. H 50.0 TO 75,0 2
s, :, 15,0 70 100,0 1
= 100,06 TO 160,40 {
7, 150,0 YQ 200,0 1
- 200,0 10 £50,0 0
. 250,0 TO 300,0 0
500,0 YU 400,0 A
400,0 TO S00,0 0
NVFR S00,0 0
TOTAL NUMBER OF ELLIPTICAL ARLAS = 11
6 FEATHRES wW1T.. ARFAS (ESS THAN{1,00 SO, “FTERS WCHE ALS( RECUGNIZFD
BY PERIMETER BY SHAPF
METFRS FFET FREQUENCY YHAPE FACTOR FREQUERCY
¢ 7 n TN 22 0 0,4 70 1,0 0
7 1 10 22 Yo 32 0 1.0 Tu 1,1 0
10 10 te 312 ™Tn 19 0 11 70 (1,2 V]
1¢ ™ 14 37 10 45 0 1,72 TV 1,3 u
14 10 16 45 10 Se 0 1,3 10 1,4 4
16 TN 17 57 TN SS 0 1.4 T 1,5 2
17 10 20 55 TN 45 3 1,5 113 3,6 1
20 1N 22 65 TN 72 0 1. T 1.7 0
22 10 cd 772 1) T8 1 t.7 T {_R 0
24 1) 26 TR TN A3 q t,8 T 1,9 0
26 1IN 28 A< T Q, ) 1.9 1O 2,0 1
= 28 10 10 91 TN R ] 2.0 10 2L 1
’ = p T0 1 LR 1nu 1 2.0 T 2 G
' - 32 10 19 1924 T 127 3 2.0 11 oA 0
‘ 39 1n as 127 Ty 1u7? 0 2.0 T0Y 3,0 0
. - as 1 56 147 ™ 130 1 3.0 Th 1,4 0
3% 10 71 1RO Ty 23?2 0 1,5 Tir 4,0 0
f 7y 10 100 232 10 304 2 a,n TS o
UOVER 109 NVEK 3128 0 NVER 4,5 0
2
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Area: BLACK HILLS-2 (Wavelength = 1.5 - 1.8 um)
Radiance Threshold = Mean + 2.82 ¢
Mean = 447.21 yW-cm 2-sr™ 'y
Std. Dev. = o = 154,85 Lb-cm™2=sr™ leym™}
EQUIVALENT ELLIPTICAL AREAS
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BLACK HILLS-2

DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

SQUARE METERS

11,0 TO

15.0° 10

20,0 T0

25.9 T0

30,0 TO

35.0 10

40,0 T0

45,0 T

50,0 T0

715.0 T

100.0 10
150,0 TU
200.,0 YO
250,0 YO
3100,0 TO
ago.0 T0
(VER

15,0
20,0
25.0
30.0
35,0
40,0
45,0
50.0
75.0
100,0
150.0
200.0
250.0
300.0
200,0
500.0
500,0

UY ARFA

Threshold = Mean + 2.82 ¢

FrequEncY  Wavelength = 1.5 - 1.8 um

TOTAL NUMBER OF ELLIPTICAL AREAS =

23
1t
11

19
11
17

O me s i N

135

Mean = 447.21 uN-cm™C-sr™ Yoy
5 = 154.85 pH-cm~2-sr™um™!

4b FEATURES WITH AREAS LESS THAN11,00 3A, WETERS WERE ALSQ RECUGNIZED

METERS

g N ?
710 10
t0 10 12
12 10 16
{4 10 16
16 N 17
17 10 20
20 10 22
22 10 24
24 10 26
26 1) 28
28 10 310
30 10 312
32 10 39
39 T 4s
45 10 85
55 10 "
71 1D 100
oveR 100

@y PERIMETER

FEET

[ I 4] 22
2?2 T AT
32 1y 39
19 4%
4% Ty 52
52 Y0 85
%8 TN 55
as YU 72
72 W 78
78 In as
As Ty 91
91 N0 [ 1.}
Qp 104
100 0 127
127 1 1al
147 N 1AV
t8n 10 232
2%2 326

NVFR 378

BY SHAPE
FREQUENCY SHAPE FACTOR FRFQUENCY
0 n,0 T 1,0 4
0 1.0 TO 1. 9
Y 1.1 T 1.2 22
o 1.2 TU 1,3 20
22 1.3 TH 1.4 n
0 1,4 T t,5 te
8 1.5 TO 1,0 14
S ‘.‘\ 10 |-7 \a
3 (.7 70 1.8 9
1" 1,A T 1,9 9
0 1.9 T 2.0 2
5 2.0 T0 2,4 "
1 2,0 10 2,06 3
10 2.6 TH 2.8 1
8 2.R T 3,0 1
14 1.0 T 3,5 °
15 3,5 T 4,0 1
12 a,0 TO 4,5 0
15 NYER 4,5 1
3.2-35
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Arca:  BLACK HILLS-7 (Wavelength = 1.5 - 1.¥ pm)
Radiance Threshold = Hean + 3.18 o
Mean = 447.21 u\fl-cm—z—sr-]—um-]

oLd. Dev. = o = 150.85 pb-cm 2~sr ym )
FQUIVALENT ELLTPTICAL AREAS
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DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

SQUARE HETERS

11,0 TV
15,0 Y0
20,0 10
2%.0 70
In,0 10
35,0 10
40,0 YO
a4s.n 10
50.0 TU
75,0 TO
100.,0 TO
1906,0 TU
200,0 T0
250,90 T4
300,00 Tu
40,0 10

DYER

31 FLATUHES wITH AREAS LESS THANL1.00 34, METERS WERE ALSM RECUGNIZFD

METERS

0 10 7
710 10
10 10 12
12 10 14
14 10 16
16 10 17
17 10 20
201N 22
ee ™ 24
F R 26
26 1N 238
28 10 30
30 10 32
32 10 39
39 10 as
a5 T0 55
55 10 71
7110 100

15,0
20,0
25,0
30,0
35.0
40.0
05,0
5040
75.0
100,0
150,0
200,0
250,0
300.0
400,0
500.0
S00,0

FFET

0
27
3?
49
45
57
55
65
1?2
7R
o5
91
YA
100U
127
147
180
242

10
™
T
™
Tn
T0
T
0
T
T
1n
T
Ti)
YO
Tut
T
T
Tie

OVEH

BY ARFA

TOTAL NUMBER OF ELLIPTICAL AREAS =

BY PERIMETER

??
32
39
45
K2
%)
72
78

9l

af
104
127
1a7
1RO
23e
394
3178

BLACK HILLS-2

UNOO"U‘NNO‘ONNWP\JEO -]

B L E WM e TWOTOTOOSS

0,6
O’f)

ST NS W

=

T T P e e it i R

Threshold = Mean + 3.18 o
Wavelength = 1.5 - 1.8 um
447.21 yH-cm2-sr oy
o = 154,85 uW-cm~

gHAPE FACTUR
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BLACK HILLS, SOUTH DAKOTA

Power Spectra

Spectral Bands: 1.
1.

2.0

4.5

8.0
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ERIM

*
CAMP A.P, HILL, VIRGINIA

Pertinent Scene and Flight Information

(Dates of Flights: 28,29,30 March 1978)
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i

it

*For spacific discussions of these and associated data for this scenery
refer to Reference 5. Note also that in the A.P. Hill data approximately
10 vehicle targets are located in the area. 1In the following statistics
most of the featurce remaining above the highest radiance and temperature

= thresholds are targets.
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AERIAL THOTOGRAPH OF CAMP A. V. HILL TEST AUEA,  Photo fwape §r
reversed left—to-right tor compatibliity with fmapery scan
dirveet ion,
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CAMP A, P. HILL, VIRGINIA . .

*
Histograms

Spectral Bands: 2.0 - 2.6 um
4.5 - 5.5 um
8.0 - 14.0 ym
:
2
- :
Circles define a Gausslan curve with the same mean and standard
deviation as the actual histogram. An "5" on some curves *‘ndicotes
saturation. Because of limits on gain settings some valv:s may exist
- - beyond the digital limits of 0 and 255, the digital dynamic range of
= At cagaine
2, the data processing.
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2 ERIA

3

: d CAMP A.P. HILL, VIRGINIA

% §‘| Means and Standard Deviations for Spectral Bands

3 *

t ; Correlations Between Spectral Bands

! . . -2 -1 -1

5 ) Spectral Bands: Channel 2: 2.0 - 2.6 um (pW-cm “—=er —=pm 7)) =
Channel 4: 4.5 - 5.5 pm ("K) z
Channel 5: 8.0 - 14.0 un (°K)

bl 1l

b

i "
Because of the relatively small temperature changes in the scenery,

there is a nearly linear relationship between the temperature and radiance
1t 1s pertinent, therefore, to compute

LS FA ) e

statistics for the thermal channels.
correlations between radlance and temperature channels.
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STATL1ST1CS UF THE MORNING SCENE

Number of Subregions = 1

Pixel Subarea Divisious at:

et

855

‘T.ine Subarea Divislons at: 1 700

L.ine Increment Used = 1

Pixel Increment Used = 1

Correlation Channels: 2 (2.0 - 2.6 um)
4 (4.5 — 5.5 ym)
S (8.0 - 14.0 m)
Correlation 2 4 5
2 1.000
4 0.841 1.000
5 0.760 0.905 1.000

Channels 2 4
Mean 5.9364E+01 2.8377E+02
St. Dev. 2.7030E+01 2.5920E+00

Total Points 589260. 589260,

5
2.8344F+02
2 .3146E+00
589260. ]




ERIM

STATISTICS OF THE AFTERNOON SCENE

Number ¢f Subregions = 1

Pixel Subarea Divisions at: 1 855

T S

Line Subarea Divisions at: 1 704

Line lncrement Used = 1

Pixel Increment Used = 1 =

Correlation Channels: 2 (2.0 - 2.6 pm)
4 (4.5 - 5.5 um)
5 (8.0 - 14.0 um)

Correlation 2 4 5
2 1.000
4 0.782 1.000
5 0.636 0.882 1.000
Channels 2 4 5 A%‘
Mean 6.2356E+01 2.8569E4+02 2 .8654E+02
St. Dev. 2 .4785E4+01 2.2922E400 .. .7390E+00

Total Points 597800. 597800. 597800. -




STATLSTICS OF THE EVENING SCENE

Rumber of Subregions = 1

Pixel Subarea Divisions at: 344 855
Line Subarea Divisions at: 1 700
Line Increment Used = 1

Pizel Increment Used = 1

Correlation Channels: 4 (4.5 ~ 5.5 1m)
5 (8.0 - 14.0 um)

Correlation 4 5

4 1.000

5 0.767 1.000
Channels 4 5
Mean 2.8289E+02 2.8116E+02
St. Dev. 1.1683E+00 1.7043E4+00
Total Pts. 357700. 357700,
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ERIN S

b s AL

A
STATISTICS QF THE MIDNIGHE SCENE
g Number of Subregionsz = 1
. Pivel Subarea Divisions at. 384 895
Line Subarca Divisjons at: 1 1000
Line Increment Used = 1
v Pixel Increment Used = 1 5
Correlation Channels: 4 (4.5 - 5.5 um) E
5 (8.0 - 14.0 ym) :
f . 4 .
’ Correlation -
s ' 4 1.000
' 5 0.669  1.000
Channels 4 5
Mean 2.8200E4+02 2.7950E+02 =
St. Dev. 1.2626E+00 1.5362E+00 'é
Total Pts, 504357. 504357.
'
.
[ =
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- CAMP A.P. HILL, VIRGINIA : e

*
LEllipse Statistics

Spectral Bands: 2.0 - 2.6 um
4.5 - 5.5 un
8.0 - 14.0 um

*Target locations {approiimately 10) are designated by X's in some
of the pictures. Not all targets are necessarily observed, The stress
in this backgrounds handbook 18 not on targets, which are considered
incidental in this work. Most of the persistent features in the long
wavelength regions, however, are targets.
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P428

L1
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A

Area;

1400 ft

Camp A.P. Hill (Wavelength = 2.0 - 2.6 ym)

Radiance Threshold = Mean + 1.50 ¢

Mean =

$td. Dev., = ¢ = 27.03 pw-cm'z—sr~

59.36 UW—cm'Znsr

-1
-

1 -
—-pm

EQUIVALENT ELLIPTICAL AREAS - MORNING
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DERM

S0UARE METERS

MORNING

WY AREA

- FRLOVENCY

DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

Threshold = Mean 4+ 1,50 o
Wavelength = 2.0 = 2.6 ym

0,6 TU 5,0 485 Mean = 59.36 pW-cm 2-Sr‘ 1!m'l 1
5.0 10 10,0 75 -9 -1 21
10,0 10 15,0 24 g 5 27.03 pM=cnC-sr o
15,0 10 20,0 19 )
20,0 TU 25,0 14
25,0 T0 39,0 2 -
30.0 TU 39,0 9
3%.0 T0 40,0 3
4Glo T 4y,0 5
45,0 TU 50,0 3
50,0 10, 79,0 4
7%.0 1 100,0 4
100,0 Y0 156.0 3}
150,0 1U 200,0 2
200.0 T0O 7500 }
20,0 Tu 360,0 1
360.0 0 400,0 2
400,60 T 500.0 1
DVYEH 500,0 9
TOTAL NUMBYEK OF ELLIPTICAL ARLAS = &hb

924 FEATURLS wWITH AKEAS LESS THAN 0,60 80, METIRD WLHE ALSO HLLUOGNIZFD

BY PLHIMETER

BY AHAPF §§
MLTIKS FELY FREQUENCY SHAPE FACTOH FHFQUENLY §
0 10 7 010 22 Ing 0.0 YU 1,0 0 =
710 10 20 1) 32 9% 1,0 14 4,1 0 i§
10 10 12 3?2 10 39 Yz 1.0 0,2 1 =
12 10 14 39 10 4y 3 1.2 10 1.3 17 ’§
1410 16 4% 10 LY PP 1.Y 10 3.4 jos 3
164 10 11 92 10 55 6 1.4 10 3,9 Y E
17y 20 H4 1) 45 24 1.5 10 1,k b9 3
20 10 2¢ 6% 10 ¢ 13 1.6 10 1,7 LSS E
22 70 24 72 10 78 19 1.7 10 1,4 un E
24 10 26 78 Tu 8% 7 1L,A 10 1,9 4 2
26 10 20 85 10 9] 7 1.9 10 2,0 30 ¥
2870 M 9 10 98 b 2.0 1 2,4 19 E|
10 1 32 94 10 {104 10 PP R IV 0 E
12 10 39 104 T 127 9 2,6 15 2,8 19
39 10 A4S 121 10 147 11 2.0 70 3,0 14 3
ay 1 8y 147 1u 1AV 1 1,0 T Y,4 16 =
59 1) 71 180 10 232 14 .5 10 4,0 13 =
71 10 100 232 10 324 [} 4,0 TU 4,9 [}
oveEH 100 NVER 38 pLY nvEK 4,% 17
3.3-29
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: Area: Camp A.P. Hill (Wavelength = 2.0 - 2.6 um)
i Radiance Threshold = Mean + 2.50 o
Mean = 59.36 uw-cm'z-sr']-um']
4 Std. Dev. = ¢ = 27.03 uw-cm'z-sr']-um']
.‘y EQUIVALENT ELLIPTICAL AREAS - MORNING
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7 D ERIM

MORNING
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

Ay aRE: Threshnld = Mean + 2.50 o
SQUARE MFTFRS FRENUENCY Wavelength = 2.0 - 2.6 um
0.6 0 S.00 0 17 Mean = 59.26 uW-cm™2-sr™ -ym”)
S.n Tu 10,0 1 -2 -1 -1
10,0 T 15,0 4 = -C - -
1550 10 e 5 o 27.03 uW-cm “-sr -um
20,0 Y ’5.0 0
250 TN 39,0 1
30.0 W 19,0 0
35%.0 10 Ba0 1
4n,0 TN 48,0 n
CL TN {T) 50,0 1
S0,.0 T T8,.9 n
75,0 10 100,0 9
100,99 In tho, o n
1S0.0 1) 200,0 0
200,00 T 2%1),9 0
250,0 Tu 3nn,0 0
300.0 TN 400, 0 n
.. 6gh.n Ty 500,90 0
;i; } NOvER S00,0 i
g TOTAL NUMBER OF ELLIPTICAL AREAS = 137
211 FEATURES wITH ARFAS LESS THMAN 0,600 S0, METERS3 wERE ALSD RECOGNTIZED
BY PERIMETER BY ApARE
METENRS Fer T FREQUENCY SHAPE FACTOR FYFOUENCY
0 T 7 0.0 22 74 6,0 T 1,0 0
710 10 22 Tu 32 23 1.0 TU 1,1 ]
10 10 " 12 $2 ™ 39 7 LI B (S ¢
12 ™m 14 391U 45 8 1,2 TJ 1,8 1
14 1n 16 48 1N 52 S 1,3 7O 1,4 32
16 10 17 52 In SsS F4 1.0 T 1,y ]
17 10 20 9% T 65 1 1,5 TU .6 14
20 1IN 22 AS i 72 3 1.A 70 1,7 22
22 10 24 72 T0 78 3 1,7 10 1.8 14
2d 1) 26 78TO RS 2 1,8 TH 1,9 ?
26 10 28 S Ti a4 | 1,9 TU 2,0 o
28 1O 30 91 10 oK 1 2.0 T0 2,4 15
30 n 3¢ 98 T 1ny 1 2.4 T 2.k [}
312 1n 39 104 11) 127 2 2.5 TU 2,0 4
39 10 as 127 100 141 1 PJR T 30 3
45 10 5 147 10 180 1 3,0 TD 3,4 1
S5 10 11 180 T 232 1 1.5 YU 4,0 0
71 10 100 232 10 32k 0 4,0 TU 4,% 1
OVER 100 Nyf K 308 1 NVER 4,8 0
¥
A 3.3-31
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Area: Camp A.P. Hill (Wavelength = 4.5 - 5.5 um)
Teuperature Threshold = Mean + 2.50 ¢
Mean = 283.77 Kelvin
Std. Dev. = o = 2.59 Kelvin
EQUIVALENT ELLIPTICAL AREAS - MORNING
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MORNING
DISTRIBUTIONS OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

. BY ANEA Threshold = Mean + 2.50 o
SQUARE METERS FREQUENCY  Wavelength = 4.5 - 5.5 um
0.6 T0 5.0 267 Mean = 283.77 Kelvin
5.0 TU 10,0 S0 .
10,0 Y0 15,0 18 o = 2.59 Kelvin
15.0 10 20,0 10
20,0 TO 25.0 7
25.0 1O 30.0 3
30,0 10 35.0 2
35.0 YO 40,0 3
40,0 10 45,0 2
45,0 TO 50,0 3
0,9 10 75.0 3
15,8 10 100,0 2
$00,0 TO 150,0 2
150.0 Tg 200,0 0
200,0 10 250,0 0
250.0 T 300.0 0
300.0 Y0 400.,0 )
400.0 TO $500.0 0
; OVER 500.0 0
- s
TOTAL N'MBER OF ELLIPTICAL ARFAS = 372
205 FEATURES WITH AREAS LESS THAN 0,60 50, METERS WERE ALSO RECOGNIZED
BY PERIMETER 8Y SHAPE
METENS FEET FREQUENCY SHAPE FACTUR  FREQUENCY
] 7 0 To 22 16% 0,0 TO 1,0 0
T 10 22 T 32 50 1.0 T0 1,1 0
10 10 12 32 10 19 28 1,1 T0 §,2 17
12 10 14 319 Tn 45 27 1.2 10 1.3 17
14 10 18 45 TQ 52 9 1.3 10 §.4 80
16 10 17 52 10 55 6 1.4 10 1,5 49
17 10 20 %5 T0 65 23 1.5 70 1,6 27 :
20 T 22 65 10 72 6 1,6 TU 1,7 19 :
22 10 24 12 10 78 5 1.7 10 {8 3 :
24 10 26 78 T0Q as 8 1.8 T0 1,9 24 !
26 10 28 85 10 91 6 1.9 T0 2,0 19
28 10 30 9 10 98 2 2.0 T0 2,4 36
30 10 32 98 T0 104 2 2.4 10 2,68 9 :
3210 39 104 70 27 8 2.6 TU 2,8 ) i
910 43 127 70 14? 9 2.8 TU 3,0 S g
45 10 S% 147 To 180 2 3,0 T0 3,5 (] )
56 10 71 180 To 232 4 3,5 TU 4,0 3 1
71 10 j00 232 10 308 6 4,0 10 4,S 2
UVER 100 DVER 328 6 OVER 4,% 1
4
i
i 3.3-33
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Temperature Threshold = Mean + 3.00 o

Mean = 233.77 Kelvin
Std. Dev. = o = 2.59 Kelvin

EQUIVALENT ELLIPTICAL AREAS - MORNING

3.3-34




B
TR

$ )jﬁim

SUUARE METFRS

0

5
10
15
20
25
3
35
40
4s
50
75
100
150
200
250
300

6 10
«0 T0
«0 T0

«0 TO

0 TY

0 T0

0 TD

«0 TO

0 TU
.0 tU
«0 T0

<0 TU

o0 TU
0N 10
«0 TO
«0 TO
«0 TU

400,n T0

OVER

-3 4

AREA

TOTAL NUMBER OF ELLIPTICAL AREAS =

FREQUENCY

MORNING
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

174
22

8

CO0O0CO0O0UDOOOODNVNNW

21t

Threshold = Mean + 3.00 o

Mean = 283.77 Kelvin
o = 2.59 Kelvin

Wavelength = 4.5 - 5.5 um

131 FELTURES wITH AREAS LESS THAN 0,60 30, METERS WERE A.SU RECOGNIZED

METERS

0 10 7
710 10
10 70 12
12 10 14
14 710 16
16710 17
17 10 20
2y 1N 22
22 1N 24
24 10 26
26 10 28
28 10 30
30 10 32
32 10 39
39 10 as
4% 10 5%
55 1N 7
71 10 100
OVER 100

AR T T

BY PERIMETER

FEET

0 T0
22 70
32 70
39 10
48 TU
52 10
55 T0
65 TD
72 Tu
78 TO
85 10
91 TN
98 T0
104 Ty
127 10
147 10
180 T0
232 10

OVER

22
32
39
45
s2
S
65
72
78
as
91
98
fo4
127
147
180
232
328
328

FREQUENCY

101
44
14

[}

OO LUNWNOLED O

3.3-35

SHAPE FACTOR

¢ 10
0710
1 10
2 1T
310
4 10
S 10
6 TU
T
8 10
9 10
0T
4 10
6 70
8 10
0 70
S 10
o 10

Bt VAN N e e s et oo e s O

BY SHAPE

¢ ® & o 0 @

B ELELWNANN = o e s e e e s s o
VAN OVIOPOC L0 OOV EWN-D

FREOQUENCY
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Area: Camp A.P. Hill (Wavelength = £.0 - 14.0 um)
Temperatur e Threshold = Mean + 2.50 o
Mean = 283.44 Kelvin
Std. Dev, = ¢ = 2,31 Kelvin
EQUIVALENT ELLIPTICAL AREAS - MURNING
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MORNING '%g
DiSTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD
BY ARFA Threshold = Mean + 2.50 o L
3QUARE HMETERS FREQUENEY Wavelength = 8.0 - 14.0 um ' : ’%%
0.6 TU 5.0 319 Mean = 203.44 Kelvin 3
5.0 0 10,0 59 . 3
10,0 YU 15,0 15 o = 2.31 Kelvin E
15.0 TU 20,0 14 E
20,0 YU 25,0 5
"25.0 TOU 30,0 3
30,0 T 315,y 4 E
35,0 10 40,0 0 E
4000 TO 48,0 2 -
45,0 70U 50,0 1 E
50.0 T0 7540 4 3
75.0 YU 100,0 2 2
100.,0 70 150,0 1 =
150,0 Yi) 200,0 0 E
200,0 10 2%0,0 0
253.0 T4 300,0 0
300.0 Tu 400,¢ 0
6,0 10O 500,0 0
ra OVER 50046 0
i TOTAL NUMBER OF ELLIPTI”AL AREAS = 429
311 FELATUKEDS WITH AREAS LESS THAN 0,6¢ 3G, METERS WERE ALSO RECUGNTZED
6Y PEHIMETER BY SHAPE
ME TERS FEET FREGUENCY SHAPE FACTUOR  FREQUENCY
014 7 0 10 22 198 0,0 TU 1,0 0
7T 10 22 10 32 e 1,0 TU 1,1 0
10 10 127 32 1 19 29 1,1 TU 1,2 18
12 10 14 319 10U 45 30 1,2 TU 1,3 15
14 §3 te 45 10 52 18 1,3 10 1,4 76
16 10 7 52 Tu 55 S 1.4 T0 1,8 54
17 10 20 55 10 65 1% 1.5 0 1,6 29
20 10 22 65 10 72 15 1.6 10 1,7 47
22 10 24 72 10 718 7 1,7 TU 1,8 el
24 10 26 18 10 By & 1.8 10 1,9 33
25 10 24 85 10 91 4 1,9 710 2,0 20
28 10 3g CYRRTY 94 & 2,0 TU 2,4 54
30 10 32 98 T 104 4 2.4 1O 2,6 15
270 39 104 T0) 127 10 2,6 10 2,8 8
39 10 4S5 127 10 147 5 2,8 TU 3,0 6
45 10 4% 147 10 180 2 1,0 10 3,5 4 :
5 10 711 180 1 232 6 1.5 10 4,0 6 E
71 10 1900 232 10 32M a 4,0 T0 4,5 5
OVER 100 DVER 328 4 ON/ER 4,9 1
=

= 3.9.37 3
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Area: Camp A.P. Hill (Wavelength = &.0 - 14.0 um)
Temperature Threshold = Mean + 3.00 ¢
Mean = 283.44 Kelvin
Std. Dev. = o = 2.31 Kelvin
EQUIVALENT ELLIPTICAL AREAS -~ MORNING
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D ERIM

MORNING
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

HY AREA Threshold = M2an + 3.00 o -

SUWUARE METERS FREBUENCY  Wayvelength = 8.0 ~ 14,0 um T T

0.6 Y0 5,0 214 Mean = 283.44 Kelvin

S,0 T0 10,0 15

10,0 10 15.0 4 g = 2.31 Kelvin

19.0 TQ 20,0 4

20,0 T0 25,0 0

25.0 Tu 10,0 1

30,0 TO 35,0 0 -
35.0 10 Ho,0 0

40,0 10 45,0 0

45,0 10 50,0 0

50,0 Ty 75,0 0

75,0 TO 100,0 0
100,60 TO 150,0 0
150,0 10 200,0 0
200,0 TO 250, 0 0
250,0 TO 300,0 0
300,00 TV 400,0 [1}
490,0 TO 500,0 0

OVER 500,0 0

TOTAL NUMBER OF ELLIETICAL ARFAS = 238

229 FEATURES wWlTH AREAS LESS THAN 0,60 3Q, METERS WERE ALSO RECOGNIZED

-

8Y PERIMETER “TUHY SHAPE
L]

HETERS . FEEY FREAQUENCY SHAPE FACTOR  FREQUENCY
010 7 0 70 22 141 0,0 10 3,0 0
110 10 22 10 32 4y 1.0 TO 1.1 0
10 T 12 32 10 19 12 1,1 10 1,2 10
12 10 4 39 10 4% 11 1,2 10 1,3 26
14 10 16 45 T 52 5 1.3 TO 1,4 58
16 10 17 52 10 5% 4 1,0 10 1.5 36
17 10 20 5% 10 65 & 1,5 TU 1,6 20
20 10 22 85 Ty 72 4 1.6 TO 1,7 31
22 10 24 72 10 78 1 1,7 10 1,8 15
24 10 2e 78 U 85 3 1.8 TU 1,9 8
26 10 28 A5 T 91 1 1,9 70 2,0 , 9
28 T 30 91 10 a8 1 2.0 TU 2.4 f s
30 TO 32 98 10 104 2 2.4 TU 2,6 6
312 10 39 104 TO 127 0 2.6 TO 2,8 |
319 10 4% 127 0 1u7 2 2.8 70 3,0 2
45 T 5% 147 TO 180 2 1,0 T 3.5 1
55 10 71 180 Y0 232 0 3,5 TU 4,0 0
71 TO to0 232 10 328 0 4.0 TU 4,5 v
OYER 100 DYER  32b 0 UVER 4,5 0

3.3-39
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Area: Camp A.P. Hill (Wavelength = 2.0 - 2.6 um)
Radiance Threshold = Mean + 2.00 o
Mean = 62.36 uw—Cm-Z-Sr-]-pm—]
g i Std. Dev. = ¢ = 24.79 pW—cm'z—sr’]-pm'] !
P EQUIVALENT ELLIPTICAL AREAS - AFTERNOON :
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D ERIM

AFTERNOON
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

8Y AREA Threshold = Mean + 2.00 o
SQUARE METERS FREQUENCY Wavelength = 2.0 - 2.6 um
0.6 TO 5,0 237 Mean = 02.36 uW-cm 2-sr ]—um 1
5.0 10 10,0 25 -2 -] 2
10,0 10 15,0 9 c = 24.79 yW-cm “-sr -um
1540 Ty 20,0 7
20,0 TO 25,0 4
25,0 TQ 30,0 2 -
30,0 TU 15,0 2
35.6 10 40,0 4
40,0 TO 45,0 2
45,0 710 5040 1
50,0 TU 75,0 ]
75,0 TO 100,0 2
100,0 Y0 150,0 2
150,0 TO 200,0 1
200,0 TO 250,0 1
250,0 10 300,0 1
300,0 7O 400,0 2
400,0 YO 500,0 1
- OVER 500,0 0

TOTAL NUMBER OF ELLIPTICAL AREAS = joe

TR T P e
¢
AN

S4t FEATURES WITH AREAS LESS THAN 0,60 S0, METERS WERE ALSD RECOGNIZEL

BY PERIMLTER BY SHAPE
L]

HMETERS FEET FREGUENCY SHAPE FACTOR  FRERQUENCY
010 7 0 70 22 158 0,0 TO 1,90 1
710 19 22 10 32 42 1,0 70 1,1 0
10 10 12 32 10 319 20 1,1 10 1,2 2
12 10 14 39 10 45 10 1,2 10 1,3 8
14 70 16 45 10 52 10 1,3 10 1,4 61
16 10 17 52 10 55 2 1.4 70 t,5 35
17 10 20 55 10 65 6 1,5 10 1,6 20
20 10 22 65 10 _ 712 6 1,6 TO 1,7 40
22 10 24 72 10 78 2 1.7 70 1,8 29
24 10 26 78 Y0 8s 5 1,86 10 1,9 12
26 10 28 85 TD 91 1 1,9 70 2,0 16
28 10 30 91 Y0 98 4 2,0 TO 2,4 34
30 10 32 98 10 104 2 2,4 10 2,6 7
32 10 39 104 YO 127 5 2.6 T0 2,8 8
39 10 45 127 TO 147 3 2,8 10 3,0 [
45 10 8% 147 10 180 7 3,0 10 3,5 9
55 10 71 160 10 212 5 3,5 TU 4,0 3
74 10 100 232 10 328 6 4,0 10 4,5 5
OVER 100 OVER 328 14 OVER 4.5 10

3.3-41
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Camp A.P. Hill (Wavelength = 2.0 - 2.6 um)

Radiance Threshold = Mean + 3.00 o
Mean = 62.36 pW—cm"z-sr_]-um—]
Std. Dev. = o = 24.79 UW—cm'z-sr"]—um

FQUIVALENT ELLIPTICAL AREAS - AFTERNOON

Area:
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L ERIN

AFTERNOON
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

8Y AREA Threshold = Mean + 3.00 ¢
SUUARE METERS FREQUENCY Wavelength = 2.0 - 2.6 um
0,6 T0 5,0 33 Mean = 62.36 uW-cm 2-sr ]—uHI]
S.0 T0 10.0 3 ) -1 -1
10,0 0 15.0 1 o = 24.79 pW-cm “-sr T-um
15,0 10 20,0 2?
20,0 0 25,0 0
25.0 10 10,0 1
30,0 T0 15,0 o
35,0 T0 40,0 0
40,0 TO 45,0 0
45,0 10 50,0 1
$0,0 YO 75,0 1
75.0 10 100,0 0
160.0 TO 150,0 1
150.0 TO 200.0 0
200,0 10 250,40 0
250,0 10 300,0 0
300,0 10 400,0 0
400,0 71O $00.0 0
El OVER S00,0 0
L
v TOTAL NUMBER OF ELLIPTICAL AREAS = ¢y
83 FEATURES WITH AREAS LESS THAN 0,60 830, METER3 WERE ALSO RECOGNIZED
87 PERIMETER BY SHAPE
METERY FIET FREQUENCY SHAPE FACTUR  FREQUENCY 3
0 10 7 0 10 22 22 0,0 TO {,0 0 E
710 10 22 10 32 5 1,0 T0 1,1 0 E
10 10 i2 32 Yo 39 3 1,8 10 1,2 0 :
12 10 14 19 YO 45 2 1.2 10 1,3 0
14 7D 16 4% 10 52 2 1,3 10 1,4 9
16 10 17 s2 1o 55 2 t.4 T0 1,5 6
11 70 20 85 T 45 1 1,5 TU 1,6 2 -
20 v, 22 6S TO 72 0 1.6 70 1,7 8 E
22 10 24 12 T0 78 0 1,7 10 {,R 3 F
24 10 26 78 10 as 0 1,8 70 1,9 1 E
26 YO 28 8% 10 o1 0 1.9 10 2,0 3 3
28 70 3 91 10 98 0 2.0 Y0 2,4 s E
30 10 32 98 TO 100 0 2.4 T0 2,6 0 ;
32 10 39 104 TO 127 0 2.6 TO 2,8 3
39 10 4s 127 70 147 | 2.8 10 3,0 1 :
4% 10 85 147 T0 180 | 3,0 TO 3,5 1 E
5 10 711 180 YO 232 1 3,5 70 4,0 \ E
71 10 100 232 10 328 3 4,0 10 4,5 0
UVER  10@ OVER 328 0 OVER 4,9 0
H i :
RS - i,“, =
- 3.3-43
.
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Area: Camp A.P. Hill (Wavelength = 4.5 - 5.5 um)
Temperature Threshold = Mean + 2,50 ¢
Mean = z85.69 Kelvin
. : Std. Dev, = ¢ = 2.29 Kelvin
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D ERIM

SOUARE METERY

0,6 10
5.0 10

10,
18,
20,
2s,
3o,
35,
490,
4s.,
se,
75.
200,
250,
300.
4900,

TOTAL NUMBER OF ELLIPTICAL AREAS =-

0 T0
0 70
0 70
0 70
0 T0
0 T

0 10

0 70
010
010
0 T0
0 10
0 70
0
0 1C
0 Y0
OVER

AFTERNOON

DISTRIBUTTON OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

8Y AREA Threshold = Mean + 2.50 o
FREOUENCY yavelength = 4.5 - 5.5 um

2§§ Mean = 285.69 Kelvin

1: c = 2,29 Kelvin
5
s
0
1
1
1
3
1
0
0
0
0
0
0
0

207

199 FEATURES WITH AREAS LESS THAN 0,60 80, METERS WERE ALSO RECOGNIZED

METERS

0 T0 ?
7710 10
i0 10 12
1210 14
14 T0 16
16 10 17
17 70 20
20 10 22
22 10 24
24 10 26
26 10 23
28 100 30
30 10 32
3210 39
319 70 4S
45 10 55
S 1 ™1
71 10 100
OVER 100

8Y PERIMETER

0
22
32
39
as
52
55
oS
72
78
8s
=T

s
104
127
147
180
232

FEEY

T0
10
10
T0
70
10
TO
T0
T0
10
10
T0
10
10
.10
T0
T0
10

OVER

FREQUENCY
136 0,0 TV
a4 1,0 70
30 1.1 T
9 1,2 10
14 1,3 10
L] 1,4 10
13 1,5 Y0
q 1.6 T0
4 1.7 10
0 1.8 10
(] 1.9 10
2 2,0 10
3 2,4 10
3 2,6 10
4 2,8 10
3 3,0 10
3 3,3 10
3 e,0 T0
2 OVER
30 3"‘.5

BY SHAPE.

SHAPE FACTOR

BEE VNI A er v o me 00 o 00 po o e
VSONOCODrBOIOIONTINIWN-O

FREQUENCY
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Area: Camp A.P. Hill (Wavelength = 4.5 - 5.5 um)
Temperature Threshold = Mean + 3.50 o
Mean = 285.69 Kelvin
Std. Dev. = o = 2.29 Kelvin
EQUIVALENT ELLIPTICAL AREAS - AFTERNOON

3.3-46

-



< Yo

AFTERNOON
DISTRIBUTICN OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

8Y AREA Threshold = Mean + 3.50 ¢
SOUARE METERS FREQUENCY Wavelength = 4.5 - 5.5 um
0,6 T0 5.0 35 Mean = 285.69 Kelvin
S,0 T0 10,0 2 .
10,0 TO 15,0 0 g = 2.29 Kelvin
15.0 T0 20,0 1
20,0 TO 25,0 1
25,0 10 30,0 0
30,0 10 35,0 0
35,0 T0 40,0 0
40,9 10 45,0 0
49,0 T0 $0.0 )
50,0 T0 75.0 0
75,0 TO 100.0 0
100,0 TO 150,0 [
150,0 TO 200,0 0
200,0 T0 250,90 0
2%0,0 10 300,0 0
300,0 TO 400,0 0
400,0 T0 500,0 0
; OVER 500.0 o
TN TOTAL HUMBER OF ELLIPTICAL AREAS = 39

28 FEATURES WITH AREAS LESS THAN 0,40 30, METERS WERE ALSO RECOGNIZED

BY PERIMETER BY SHAPE
.

METERS FEETY FREQUENCY SHAPE FACTOR FREQUENCY
9 10 ? 0 Tn 22 22 0,0 YO 1,0 0
7710 10 22 10 32 5 1.0 10 1,1 0
10 10 12 32 v 39 6 1,1 70 1,2 3
12 10 14 19 10 a5 i 1.2 70 1,3 b
14 10 16 45 10 52 2 t.3 70 1.4 9
16 T0 17 52 10 55 0 1,4 10 §,9 S
17 10 20 55 10 65 0 1.5 10 1,6 6
20 T0 22 65 10 72 0 1,6 10 1,7 2
22 10 24 12 10 18 1 1,7 10 3,8 2
24 10 26 18 T0O AS 0 1,8 10 1,9 0
26 10 28 8S YO 91 0 1,9 10 2,0 0
28 10 30 91 10 98 0 2,0 10 2,4 4
30 10 32 98 T0 104 0 2,4 10 2,6 1
32 10 39 104 Y0 127 0 2,6 10 2,8 0
39 10 a5 127 v0 147 2 2,8 10 3,0 1
45 10 55 147 YO 180 0 3,0 10 3,5 0
SS 10 n 180 YO 232 0 3,5 10 4,0 0
71 10§00 232 10 328 0 4,0 Y0 4,5 0
QOVER 100 OVER 328 0 OVER 4,5 0

3 3.3-47
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Area: Camp A.P. Hill (Wavelength = 8.0 - 14.0 um)
Temperature Threshold = Mean + 2.50 ¢
Mean = 286.54 Kelvin
Std. Dev. = ¢ = 2.74 Kelvin
EQUIVALENT CLLIPTICAL AREAS - AFTERNOON

3.3-48
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AFTERNOON
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

8Y AREA Threshold = Mean + 2.50 o
SQUARE METERS FREQUENCY Wavelength = 8.0 - 14.0 um
0,6 10 5,0 339 Mean = 286.54 Kelvin
5.0 T0 10,0 50 .
10,0 Y0 15,0 10 g = 2.74 Kelvin
15,0 T0 20,0 5
20,0 10 25,0 3
25,0 10 30,0 3
30,0 10 35,0 3
35.0 10 40,0 2
~ 8040 Y0 45,0 0
as,0 T0 5049 0
50,0 10 7540 5
75,0 10 100.0 1
100,0 1O 150,0 0
150,6 Y0 200,90 0
200,0 TO 250,0 0
250,0 10 300.0 0
300,0 YO 400,0 0
400,00 YO S00,0 0
. OVER 500,0 0
- o TOTAL NUMBER OF ELLIPTICAL AREAS = 821

342 FEATURES WITH AREAS LESS THAN 0,60 30, METERS WERE ALSO RECOGNIZED

8Y PERIMETER 8Y SHAPE.
METERS FEET FREQULNCY SHAPE FACTOR  FREQUENCY
010 7 "0 Y0 2 217 0.0 0 §,0 0
710 10 22 10 32 64 1,0 Y0 1,1 0
10 10 12. 32 10 39 18 1.1 10 1,2 22
12 10 14 39 Yo s 23 1.2 70 31,3 39
14 1D 16 as 10 52 14 1,3 U0 1,4 9
16 10 1?7 s2 10 55 S 1,4 Y0 1,% 69
17 10 20 S5 10 65 13 1,5 70 1,0 as
20 50 22 6S 10 712 9 1,6 10 1,7 40
22 10 24 72 10 78 S 1.7 10 1,8 19
24 10 26 78 10 as q 1.8 YO 1,9 18
26 10 28 85 10 91 3 1,9 10 2,0 14
28 10 3¢ 91 10 98 3 2,0 10 2,4 41
30 10 32 98 10 104 3 2.4 10 2,0 1
3210 39 108 T0 127 ] 2.6 10 2,8 4
39 10 45 127 10 147 4 2.8 10 3,0 2
a5 10 5SS 167 10 180 3 3.0 10 3,5 8
s 10 73 180 YO 232 3 3,5 70 4,0 \
71 Y0 100 232 Y0 328 6 4,0 Y0 4,5 e
OVER 100 OVER 328 2 OVER 4,5 0

i 3.3-49
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Area:

Camp A.P. Hill (Wavelength = 8.0 - 14.0 ym)
Temperature Threshold = Mean + 3.00 o
Mean = 286.54 Kelvin
Std. Dev. = ¢ = 2.74 Kelvin

EQUIVALENT ELLIPTICAL AREAS - AFTERNOON
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AFTERNOON
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

8Y AREA Threshold = Mean + 3.0 o
JQUARE METEHS FREQUENCY Wavelength = 5.0 - 14.0 um
0,6 10 5.0 165 Mean = 286.54 Kelvin
5,0 T0 10.0 ® )
10,0 T0 15,0 4 a = 2,74 Kelvin
15,0 T0 20,) 2
20,0 T0 25,0 2
25,0 10 30,0 1
36,0 T0 35,0 0
35,0 10 40,9 1
40,0 10 45,0 0
48,0 10 50,0 0
0,0 Y0 75,0 {
7540 TO 100,0 0
100,0 TO 1%0,0 0
150,0 10 200,0 0
200,0 1D 250,¢0 0
20,0 TU 300,0 ¢
00,0 T0 4ng, 0 0
400,0 10 500.0 0
NVER 500,0 0

TOGIAL HUMBER OF ELLTIPTICAL AREAS = 185

167 FEATURES WITH AHEAS LESS THAN 0,60 8Q, METERY WERE ALJ0 RECGGNIZED

By PLRIMETER BY IHAPF
METFRSY FFETY FREQUENCY SHAPE FACTOP FRFQUENCY
010 7 0 T 22 109 0.0 YD 1,0 0
710 10 22 10 32 35 1.0 U 1,1 0
10 10 12 3? 10 39 12 1.1 10 1.2 b
12 10 14 39 1) 4s 4 1,7 10 1.3 1d
14 10 16 as 10 52 3 1.,% 10 1.4 50
16 10 17 52 10 55 4 1.9 10 1,5 37
17 10 2¢ 5% 10 65 4 1.5 10 1,6 1Y)
20 TO 22 6% TU 72 0 1.6 10 1,7 15
22 10 24 12 10 78 2 1.7 TU §,8 13
24 10 26 8 10 L] 90 1.8 10 1,9 b
26 1) 24 AS 10 91 3 1.9 T0 2,0 FS
208 10 Yo 91 10 [1.] 1 ?.0 10 2,4 16
3 oIn 32 98 10 104 1 2.4 10 2.6 3
1270 0% 100 10 127 3 ¢ob 10 2,8 0
3% T0) 4y 127 10 147 0 2,8 10 3,0 §
4y T by 147 10 L] 2 3,0 10 3.6 4
5% 10 74 180 YO 2%2 1 1.5 10 4,0 0
7110 100 232 10 328 1 4,0 70 4.% 0
OVER 100 OVFR 328 1] nyeEr 4,5 0
T
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Arpa; Camp A.P. Hi11 (Mavelength = 4.5 - 5.5 um)
Temperature Threshold = Mean 4 2.00 o
. Mean = 282.89 Felvin
' Std. Dev. = o = 1.17 Kelvin
.. . ’ EQUINALENT FLLIPTICAL AREAS - EVENING
]
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3 EVENING
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

BY AREA Threshold = Mean + 2.00 ¢
SUUARE METERS FREQUENCY Wavelength = 4.5 - 5.5 um
0.6 10 5.0 311 Mean = 282.89 Keivin
5.0 tQ 10,0 18
10.0 710 15,0 10 g = 1.17 Kelvin
15,0 1Q 20,0 2
20,0 10 25,0 3
5.0 10 30,0 2
30.0 YO 35,0 0
15.0 TQ 40,0 1
4g,0 TO 45,0 1
4s,9 10 5040 ]
50,0 Tu 75.0 0
73,0 YO 100,0 t
100,0 70 150,0 0
150,40 T 200,0 0
200,90 Ty 250,0 0
°50,0 TO 300,0 0
00,0 TO 400,0 0
400,0 T 500,0 0
— OVER $00,0 |
£
R TOTAL WUMBES OF ELLIPTICAL AREAS = 367
611 FEATURES wITH AREAS LESS THAN 0,60 SQ, METECAY WERE ALSD RECUOGNIZED
BY “ERIMETER 6Y SHAPE
’
HMETERS FEET FRFQUENCY SHAPE FACTOR  FREQUENCY
010 7 0 t0 22 171 0,0 T0 1,0 0
T 1y 10 22 10 32 75 1,0 10 1,1 0
10 10 12 12 10 19 25 1,1 1) 1,2 B
12 10 ] 30 TN us 17 1.2 TU 1,3 1
14 70 16 45 0 52 14 1,3 10 1,4 61
16 10 17 52 10 55 3 1,4 10 1,5 20
17 10 20 55 T0 65 15 1,5 10 1,6 15
20 T0 22 65 T0 12 4 1,6 10 1,7 52
22 1n 24 72 10 78 11 1.7 13 1,8 30
29 10 26 78 T0 8% 4 1.8 70 1,9 19
26 10N 28 8% 10 91 3 1.9 T0 2,0 13
28 10 10 0y 10 968 5 2.0 YO 2.4 61
30 10 32 98 10 tod 2 2.4 T0 2,6 17
3¢ 10 39 104 T0 127 7 2,6 TU 2,8 {0
39 1048 127 10 147 2 2.8 TU 3,0 7
a5 10 S5 147 10 1A0 1 3,0 10 3.5 12
5% 10 T 180 10 232 2 1,5 10 4,0 5
4 10 100 252 10 326 I3 4,0 TU 4,5 1
OVER 100 OVER 328 4 OVER 4,89 5
—
Ed
g 3.7-53
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Pt P600 P85S
L1 ﬂ
-4
,, X
x X
1 X X g
. =
/ : S
SO x X X =+
S X X
X - Denotes Target Locatidn L
L700 L
- 800 ft —
' Area: Camp A.P. Hill (Wavelength = 4.5 - 5.5 um)
Temperature Threshold = Mean + 3.00 ¢
' Mean = 282.89 Kelvin
std. Dev. = o = 1.17 Kelvin

EQUIVALENT ELLIPTICAL AREAS - EVENING

3,354
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EVENING

DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

BY AREA

SQUARE METERS

0.6
5.0
10,0
1540
20,0
29,0
30,0
35,0
40,0
45,0
50,0
7540
100,0
14%0,0
200.0
250,0
3100,0
400,0

0
T

OVER

TOTAL MMBER OF ELLIPTICAL AREAS =

Threshold = Mean + 3.00 o

i Mean

OOl o000 OOOO O N~

14

282.89 Kelvin

g = 1.17 Kelvin

FREQUENCY Wavelength = 4.5 - 5.5 um

2 FEATURES WITH AREAS LESS THAN 0,60 30, METERS WERE ALSD RECOGNIZED

METLRS

0 70
T 10
10 70
t2 10
14 10
i6 10

FEET

0 10
22 YU
32 70
39 T0
45 Y0
52 10
55 1C
h% 10
72 T0
78 TO
85 10O
91 10
98 TO

104 TO
127 1)
147 T0
180 10
242 10

OVEK

BY PERIMETER

22
32
19
45
S5e
55
65
12
78
LE]
91
98
10d
127
147
1RD
232
328
3128

FREGQUENCY

S

—_—_ O OO DONNDD SO O N

3.3-55

SHAPE FACTYOR

2 4 ® 2 @ @ ® ® a & o & m ¢ & &

SONOIDICLONPN TV WN—SOCO

Bt QAT [ e s s b e s s e TS

0
TU
Y0
Tu
10
70
10
T0
T0
10
10
TU
T0
W
0
T0
Ta
10
YER

8Y SHAPE

P T R T T
- @ @ ® & &4 85 2 8 & & o & 5 & e v o=
NN OUNO T RO LT NS WN—-O

FREQUENCY

OO OO0 DOOoNIWLNOO
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1 Area: Camp A.P. Hi11 (Wavelength = 8.0 - 14.0 um)
7 Temperature Threshold = Mean + 2.00 o
Mean = 281,16 Kelvin
Std. Dev. = ¢ = 1.70 Kelvin
EQUIVALENT ELLIPTICAL AREAS - EVENING
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EVENING =
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD 3
BY AREA Threskold = Mean + 2.00 o =
S0UARE METERS FrReQUENEY  Wavelenyth = 8.0 - 14.0 um o
0,6 T 5,0 237 Mean = 281.16 Kelvin
%0 TO 10,0 39 .
: 16,0 T0 15,0 19 o = 1.70 Kelvin
Z 15.0 T0 20,0 4
- 20,0 10 25,0 2
25.0 10 10,0 1
30,0 T 35,0 0
. 35,0 TO 40,0 1
40,0 T0 45,0 1
45,0 T0 50.0 {
50.0 YO 15,0 2 =
7540 T0 100,0 1 =
: 100,0 Ty 150, 0 2
: 150,0 T0 200.,0 0
: 200,0 TO 250.0 0 E
f 250,0 T 300,0 0 3
< 300.0 TU 4n0,0 { E
L 400,0 10 500,0 0
) OVER 00,0 0 =
‘7 Z
T TOTAl, NUMBER OF ELLIPTICAL AKEAS = 311 E
165 FEATURES WITH ARFAS LESS THAN 0,60 SQ, MFTERS WERE ALSO RECOGNIZED =
- BY PERIMETER BY SHAPE
METERS FEET FREQUENCY SHAPE FACTOR  FREQUENCY
070 7 0 TO 22 jue 0,0 TO ,,0 0
110 o 22 10 32 61 1,0 TO 1,14 0
10 10 12 e T0 19 21 ty1 T0 1,2 16
1210 14 39 YU " 15 1,2 T0 1,3 25
14 70 16 45 TO 52 13 1.3 70 1,4 T4
16 10 {7 52 T 55 5 1.4 TU 1.5 42
1 1770 20 55 T4 65 9 1,5 70 1,6 21
1 20 10 22 65 10 72 2 1,67 70 147 4y
L 210 24 72 10 78 2. 1,7 10 1,8 20
: 24 TO 26 18 10 8% 5 1,8 T0 1,9 1
E 26 TO 28 8% TO 91 7 1.9 10 2,0 7
28 10 3¢ 91 TQ 98 1 2.0 10 2,4 22
30 10 32 98 10 104 ? S2.0 10 2.6 5
1210 39 1o 10 127 3 2,6 10 2.8 9
39 10 a5 127 10 1a1 3 2,8 70 3,0 4
3 45 10 8% 147 YO 180 2 3,0 10 3,5 2
. - 58 10 74 180 YO0 232 1 3.5 10 4,0 1
\ 71 10 o0 232 tuo  32A 31 4,0 TU 4,5 2
| UVER 100 OVER 328 ] OVEK 4,5 3
' 3
= { |
o 3.3-57
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Area: Camp A.P, Hill (Wavelength = 8.0 - 14,0 um)

Temperature Threshold = Mean + 2.50 ¢
Mean = ?281.16 Kelvin
S5td. Dev, = o = 1.70 Kelvin
EQUIVALENT FLLIPTICAL AREAS - EVENING
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{ VENTHG
DISTRIBUTION OF LLLIPTICAL ARLAS GHEATER THAN THE SHOLD
BY AREA Threshold = Mean ¢ 72,50 o
BJUAKE METERS Freoutney Wavelength = .0 = 14,0 um
0,6 T 5,0 2 Mean = 261,168 Felvin
5,0 10 10,0 2 . ,
10,0 Ty 15,0 o o = 1,70 relyin
15,0 Tu 20,0 0
20,0 10 25,0 n
L Ehe0 1D 3c,0 0
30,0 10 34,0 0
In.h Ty an, o 0
4n,0 10 45,0 0
45,0 TN L0,0 [+}
50,0 T0 7,0 )
79,0 10 100,0 0
: 7 106,0 T( 190,0 0
] 10,0 10 200,0 ] E
: . 200,0 TU 290.0 0
: el-'r'lﬂ T0 SO”.{) 0 H
Y don,0 1o oo, o 0 =
, - 400,0 T 00,0 0 3
i UVIE LG, 0 c z
L, :
TOTAL HUMBLR OF ELLIPTICAL MUAL = 25 :
= 20 FEATURELS wITH AHEAD LESD THAN 0,40 B0, MPTERS WERL ALBG RFCOGNLTEO :
£ #Y FLHIMLTER 0t BNAFL y
£ ] B
HETERS FEET FRUGULNGY PHAPL FaCTUR  FREGULNLY
; ¢ 10 7 0T FH 14 0,0 YU 1,0 ¢ :
: T f 10 22 10 32 5 1,0 YO 4,0 L -
£ te 10 12 3 Y0 39 2 1, 1y ,? 4
£ 12 10 1y 39 10 uh ! Voo, 4
th 10 1 48 10 49 o 1,V Y0 (1,4 5
te 10 1 e T LY ] IPCIR AT P 4
t7 70 20 %5 Y0 6Y 3 1,% 10 4. é
20 1 22 5 11) T2 0 b TU 1Y 7
2& 10 QU 77 10 74 0 1.7 U 4, ¢ -
20 10 2k 1M 16 L) 0 1.8 10 1,9 I B
20 10 28 A5 YO a) 0 1,7 10 7.0 a )
28 10 1h 9y 10 LY 0 2.0 YL 2.4 f
Y0 10 e 48 10 104U 0 AU LR 3 1]
32 10 39 100 YO 127 0 2.6 10 7,8 i
. Y410 4h 121 10 147 0 2.0 T4 Y, 0 0
uy 10 LY Y47 Yo Y] G 2,0 YU 3.8 U
! E 59 10 7y 183 th 232 ] 410 6,0 0
), - 7110 100 232 10 328 v 0,0 16 4, 0
. i OVER 100 NvEH  %p8 0 uvre a,n 0
' -
Y ;:
f 3,9-50
‘.
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Area: Camp A.P. Hi)1 (Wavelength = 4.5 - 5.5 ym)
Temperature Threshold = Mean + 1.50 o
Mean = 282.00 Kelvin
Std. Dev. = ¢ = 1,26 Kelvin
EQUIVALENT ELLIPTICAL AREAS - MIDNIGHT
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MIONIGHT
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

BY AREA Threshold = Mean + 1.50 ¢
SOUARE METERS FREQUENCY Wavelength = 4.5 - 5.5 um
0.6 TO 5,0 422 = i
3.3 e el & Mean = 282.00 Kelvin
‘ ) TU 15.0 9 = i
e T a0 N g = 1.26 Kelvin
20.0 10 25,0 5
25,0 T0 30,0 1
30,0 TU 35,0 3
35,0 TO 20,0 1
40,0 10 45,0 0
45,0 10 50,0 )
S0,0 YO 75,0 3
75,0 TU 100.0 1
100.0 T0 150,0 3
150,0 TU 200,0 0
200,0 TU 250,0 0
N 250,60 TO 100,0 1
300.,0 TV a00.0 1
N 400,0 T0 500.0 1
8 DVER 500.0 \

TOTAL NUMBER OF ELLIPTICAL AREAS « 11
1234 FEATURES WITH ARFAS LESS THAN 0,60 SO, METERS WERE AL30 RECOGNIZED

AY PERIMETER B8Y SHAPE
METERS FEETY FREGUENCY SHAPE FACTOR  FREQUENCY
010 7 o TD 22 259 0,0 10 1,0 0
110 10 22 10 32 78 1,0 TO 8 )
10 1D §2 37 10 319 33 1.1 10 §,2 9
12 10 14 19 10 as 23 1,2 10 .3 9
14 10 16 4s 10 52 10 1,3 10 1.4 Ao
16 10 17 52 10 5% 7 1,4 10 1,5 ae
17 10 20 %S Ty 65 16 1.5 10 1,8 29
20 t0 22 8% TU 72 5 1.6 1O 1,7 70
2 mn 24 12 0 74 [} 1,7 Y0 t,4 11
24 10 26 70 TO 85 5 1,8 10 1,9 21
26 T0D 28 #5 10 99 ] 1,9 10 2,0 19
28 10 30 91 T0 98 3 2,0 10 2,4 63
30 10 32 98 10 104 4 2.4 10 2,8 18
32 70 19 108 0 127 5 2.6 10 2,8 11
19 10 4% 127 0 107 a 2,8 10 3,0 1
4y 10 5% 147 10 100 3 3,0 10 3.9 16
5% 10 71 180 Y0 PAY 3 3,5 10 4,0 4
71 10 100 237 10 328 5 4,0 T0 4,5 3
OVLR 10C OVER 326 1} NVER a,5 18

" - 3.3-61
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X
X - Denotes Target Location
L1000 Y
— 800 ft >

Area: Camp A.P. Hi11 (Wavelength = 4.5 - 5.5 um)
Temperature Threshold = Mean + 2.50 o
Mean = 282.00 Kelvin
Std. Dev. = ¢ = 1,26 Kelvin
EQUIVALENT ELLIPTICAL AREAS - MIDNIGHT
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MIDNIGHT
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

BY AREA Threshold = Mean + 2.50 o
SQUARE METERS FREQUENCY Wavelength = 4.5 - 5.5 um
0,6 T0 5,0 . ? Mean = 282.00 Keilvin
5,0 10 10,0 3
10,0 10 15,0 1 o = 1.26 Kelvin
15,0 10 20,0 0
20,0 10 25,0 0
25,0 TO 30,0 0
30,0 10 35,0 0
35.0 TO 40,0 0
40,0 1O 45,0 0
45,0 10 50.0 0
50,0 TO 75,0 0
75.0 TU 100,0 0
100,0 10 150,0 0
150,0 10 200,0 0
200,0 1O 250,0 n
250,0 T0 300,0 0
300,0 10 400,0 0
i 400,0 TU 500,0 0
OVER 500,0 1
<,
- TOTAL NUMBER OF ELLIPTICAL AREAS = 12

7 FEATURES WITH AREAS LESS THAN 0,60 S0, METERS WERE ALSO RECOGNIZED

8Y PERIMETER - BY SHAPE
METERS FEET FREQUENCY SHAPE FACTOR  FREQUENCY
0 10 7 R ) 22 2 0,¢ 10 1,0 0
770 10 22 10 32 5 1,0 TO 1,1 0
10 TO 12 32 T0 39 2 1.1 70 1,2 2
12 70 14 39 11 4% 1 1.2 70 1,3 1
14 10 16 48 T 52 0 1.3 TU 1,4 3
16 TU 17 52 T0 55 1 1.4 T0 1,5 3
17 10 20 55 10 65 0 1.5°710 1,6 1
20 10 22 6% T0 7 0 1.6 T0 1,7 1
22 10 24 12 T 78 (] t,7 70 1,8 0
24 T 26 78 10 AS 0 1.8 Tu 1,9 0
26 Y0 28 85 10 9N 0 1.9 Y0 2,0 0
28 10 30 9t YO 98 0 2,0 10 2,4 0
30 10O 32 98 TO 104 0 2.4 T0 2,6 )
3210 139 104 T 127 0 2.6 T0 2,8 0
39 10 4S 127 10 147 0 2.0 10 3,0 ]
4s 10 S 147 10 180 0 3,0 T0 3,5 0
55 10 T4 ta0 Y0 212 0 3,5 10 4,0 0
74 1) 100 212 T 328 0 4,0 10 4,% 0
OVER 100 OVER 328 t DVER 4,5 |

g ' 3.3-63
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Area: Camp A.P, Hi1) (Wavelength = 8.0 - 14.0 um)
Temperature Threshold = Mean ¢+ 2.00 ¢
Mean = 279.50 Kelvin
Std. Dev. = o0 « 1,54 Kelvin
EQUIVALENT ELLIPTICAL AREAS - MIDNIGHT
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MIDNIGHT'
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

AY ARFA Threshold = Mean + 2.00 o
SUUANE METFRY FRENVENCY Wavelength = 8.0 - 14.0 um
0,6 T 5,0 219 Mean = 279.50 Kelvin
S.0 TO 10,0 30 ]
10,0 TO 15,0 9 o = 1.54 Kelvin

15.0 10 20,0 s
20,0 T0 25,0 s
. 25,0 TO 30,0 1
30,0 10 35,0 1
35.n0 10 an,0 ?
40,0 T 45,0 1
4h,0 TO 50,0 1
Y0,0 10 79,0 3
15,0 10 100,0 |
100,0 TO 150,0 0
1950,0 TO 200,0 0
200,0 TO 250,0 0
250,0 TO 300,0 1
Jon,o 10 460,0 [}
400,0 10 $500,0 0
HVER 500,0 1

e

TOTAL. NUMBER OF ELLIPTICAL AREAS = 281
187 FEATUREYS WITH AREAS LESS THAN 0,60 30, METERS WERE ALSD RECOGNIZED

BY PERIMETER BY SHAPE

NETERS FEET FREQUENCY SHAPE FACTOR  FRFQUENCY
010 7 010 22 132 0,0 TO 1,0 0
T 10 210 3 Se 1,0 10 1,1 °
10 10 12 3210 39 15 1.1 70 1,2 16
12 10 14 39 10 4sS 19 1,7 70 1,3 21
14 10 1o as 10 S2 1" 1.3 10 1,4 "2
16 10 17 52 10  SS 3 1.4 10 1,5 29
17 10 20 55 70 65 7 1.5 10 1,6 2%
20 10 22 65 10 1E 3 1.6 10 1,7 21
22 10 24 1210 78 2 1.7 T0 1,8 20
26 10 20 10 85 4 1.0 10 1,9 1"
26 10 28 8% 10 91 2 1,9 10 2,0 1
28 10 30 91 10 98 2 2.0 T0 2,4 21
30 10 32 98 10 104 2 2,4 10 2,8 10
3210 39 qo4 t0 127 5 2.6 10 2,8 3
39 10 @45 127 T0 47 6 2.8 T0 3,0 .
a5 10 SS 147 10 1A0 2 1,0 10 3,5 )
s, 10 11 180 10 232 2 3,5 T0 a,0 3
7L 10 100 232 1) 328 3 4,0 TU a,5 3
OVER 100 OvVER 328 s OVER 4,5 1

30 3'65



ERIM

g P384 P640 P8g5
X
x X
X
X X
XX
x X
)
X
X - Denotes Target Location
L1000

800 ft >

Area: Camp A.P. Hi11 (Wavelength = 8.0 - 14.0 um)
Tempyrature Threshold =Mean + 3,00 o
Mean = 279,50 Kelvin
Std. Dev. = ¢ = 1,54 Kelvin
EQUIVALENT ELLIPTICAL AREAS - MIDNIGHT
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TOTAL NUMBER OF ELLIPTICAL AREAS =

MIDNIGHT

DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

SQUARE METERS

0,6 10

S.
10,
15,
20,
25,
30,
35.
4o,
49,
50.
15,

190,
150,
200,
250.
300,
4o,

0 t0
0 T0
0 10
0 T0
¢ TO
0 Y0
0 T0
0 Y0
¢ T0
0 Tu
0 T0
0 T0
0 10
0 T0
070
0 10
0 10
OVEk

BY AREA

Threshold = Mean + 3.00 ¢

FREGUENCY Yavelength = 8.0 - 14.0 um
8 Mean = 279.50 Kelvin

o = 1.54 Kelvin

- COO0O0CODODOODO0DOOO O

4 FEATURES WITH AREAS LESS THAN 0,60 30, METERS WFRE ALSO RECOGNIZED

METERS

0 70 7
710 10
10 10 12
12 10 14
14 10 16
16 10 17
17 70 20
20 10 22
22 70 24
24 10 26
26 10 28
28 10 30
30 10 32
32110 139
39 10 45
45 10 SS
s N
71 10 f00
OvVER 100

BY PERIMETER

0
22
32
39
45
52
55
65
7°
78
85
91
98

104
127
147
180
232

FEET

T0
T0)
TN
T0
10
T0
T
10
10
T0
10
T0
T0
T0
10
T0
10
LLt]

OVFH

22

39
45
52
55
1
72
78
AS
91
98
104
127
1a7
180
212
328
328

FREQUENCY

-t
c

BB BILWININNN = oo s oo s vt gt o 0 o

T0
T0
T4
T
10
10
T0
T0
10
10
T
10
10
10
T0
10
0
VER
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8Y SHAPE

SHAPE FACTOR
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ERIM

~ Spectral Bands:

CAMP A. P. HILL, VIRGINIA

Power Spectra
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FLINT, M'CHIGAN

PYertinent Scene and Flight Trformation

(Date of Flight: 18 September 1971)
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1 H
b
' V * ) . f : .
i N For specific discussions of these and associated data for this scenery,
£ refer to Reference 1.
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- .
FLINT-1 Data
Wavelength Bands:
1.0-1.4 ym, 1.5-1.8 pm, 2.0-2.6 ym, 9.3-11.7 um
IFQV: 2.5 mrad f{cross-track); 5.0 mrad (in-track)
Altitude: 1000 ft Depression Angle: 90°
1130 hrs Flight Direction: South

Time:
. -1
Ground Speed: 200 fr-sec

Area Covered (Approx.): 1600 ft wide x 4000 £ long

Meteorology: Visibility > 10 mi; dvy; cloud cover 3G-50%
FLINT-2 Data

Wavelength Bands:
1.0-1.4 pym, 1.5-1.,8 ym, 2.0-2.6 pm, 9.3-11.7 pm

IFOV: 2.5 mrad (cross—track); 5.0 mrad (in-track)

Altitude: 1000 ft Depression Angle: 90°

Flight Direction: boutheast

Time: 1200 hrs

Groind Speed: 200 ft—sec_l

Area Covered (Approx.): 1600 ft wide x 4500 ft long

30-50%

Meteorolugy: Visibility > 10 mi; dry, cloud cover
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LINE

SCAN

3046

1.0 - 1.4 ym

1.5 = 1.8 um

Y

A

1

9.3 - 11.7 um

IHAGES PRODUCEDR FROM THE VARTOUS TINFRARED CHANNELS OF FLINT=-2
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FLINT, MICHIGAN j
. Y. ]
- - L3 * E
3 Histograms f
] ; Spectral Bands: 1.0 - 1.4 ym
- 3.5 - 1.8 um f
f‘ 2.0 - 2.6 ym N
: 9.3 - 11.7 jm -
- T
E H
2 :
| B 2

*Circles define a Cavssian curve with the same mean and standard B
deviation as the aclual hisrogram. An "§" on some curves indicates
situration. Becausc of limits on gain settings some values may exist
beyond the digital Llimits of O and 255, tha digital dynamic vanjze of
the data processing.
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- 1.8 um

=1.5
= 239.97
= 77.87

Mean

Wavelength
Std. Dev.

FLINT-2

Area:
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59.25
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Wavelength
Mea
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Area:
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FLINT, MICHIGAN
Means and Standard Deviations for Spectral Bands
LI
*
Correlations Betwewn Spectral Bands E
, NS
Spectral Bands: Channel 2: 1.0 - 1.4 ym (yW-cm “=sr “=um ") s
. . -2 -1 .- -
f] Channel 3: 1.5 - 1.8 um (aW-cm “-sr ~—uym )
.- . ‘ -2 -1 -
/ Channel 4: 2.0 - 2.6 wm (uW-cm “—sr ~—pm )
! Channel 5: 9.3 - 11.7 um (°K)
’ : . \ : AN ‘ K j
i Because of the relatively small cemperature changes in the scenery, :
o there is a nearly linear relationship between the temperature and radiance :
, statistics for the thermal channels. 1t is pertinent, therefore, to compute
- correlations between radiance and temperature channels. = E
PRV % Li: =
3 s 3 -
“ 3.4-18




,ERIM

FLINT-1

Number of Subregions = 1
Pixel Subarea Divisions at: 1 645
Line Subarea Divisions at: 10 806
Line Increment Used = 1
Pixel Increment Used = 1

Correlation Channels: 2 (1.0 - 1.4 um)

3 (1.5 - 1.8 um)
= 4 (2.0 - 2.6 um) 7
; B 5 (9.3 - 11.7 um)
.
d Correlation 2 3 4 5
2 1.000
3 0.392  1.000
£ 4 0.303  0.603  1.000
£ 5 ~0.455 0,048  0.177  1.000
g
% =
= :
- -
E Channels 2 3 4 5 '
Mean 1.2728E+03  1.7316E+02  3.5843E401  2.9443E+02
St. Dev. 3.6425E+02  8.2745E+01  1.0386E+01  3.1403E+00
Total Points 514065 514065 514065 514065 -
¢ =
b .
t =
- 4
i "gif
1o 3.4-19
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FLINT-2

Number of Subregions = 1
Pixel Subarea Divisions at: 1 645
Line Subarea Divisions at: 10 896
Line Increaent Used = 1

Pixel Increment Used = 1

Correlation Channels: 2 (1.0 - 1.4 um)
3 (.5 ~1.8 um)
4 (2.0 - 2.6 um)
5 (9.3 - 11.7 ym)

Correlation 2 3 4
2 1.000
3 0.718 1.000
4 0.489 0.634
5 -0.437 -0.180

Channels 2 3

Mean 7.8997E+02 2.3997E+02

St. Dev. 3.0508E+02 7.7870E+01

Total Points 572115 572115
3.4-20

1.000
-0.036

1.000

4

3.9247EH01

1.3748E+C1
572115

5
2.9700E+02
3.1768E+00
572115
ég,
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Ellipse Statistics

Spectral Bauds: 0 - 1.4 um
3

1
9.3 - 11.7 um
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Area:  FLINT-Y1 (Wavelength = 1.0 - 1.4 um)
Radiance Threshold = Mean + 2.00 o

Mean = 1272.84 uw-cm"?-sr-1-pm'

1

Std. Dev. - = = 364 25 pecm-sr o
EOUIVALLNT ELLIPTICAL AREAS
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DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

HY ARFA

QQUARE METENRS
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TOTAL NUMBER OF ELLIPTICAL AREAS =

MLIENS

[ I B
59 19
170 11
150 1n
a0 10
oH0 o
300 tn
3%0 11
nwo 11
Hug 11
GO T
YOI
8o 10
and T o
fo0g 10 o
12000 T 8
1900 17 1

10 1n D
gvew 2

“0
100
150
P
*h0
L1
350
0uny
45N0
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FLINT-1

Threshold = Mean + 2.00 o
Wavelength = 1.0 - 1.4 um
Mean = 1272.84 uw-cm'z-sr'
o = 364.25 uW-cm™

FRREVDAFNCY

]

DODDODHITS DODODODID= DO~

E~ )

191

FREQULCT

17
1

DO O DO DOC ==

D200

3.4-23

WWNIINI PN P) ar s o 00 v o v e e e

2

-sr"]-um

l_um-l

nwy SHAPE

SHAPI FACT.R
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[we]
5 (Vo)
~1
H 1361 - >
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» s . i
Oo:o =
> -
o
o
L1
) -— 1600 ft ——
, Area: ELINT-1 (Wavelength = 1.0 - 1.4 um)
l. ’ Radiance Threshold = Mean + 3.00 o
Mean = 1272.84 uw-cm-z-sr‘f]—umq
1 Std. Dev. = o = 364.25 uN-cm'Z-sr']-um_]
EQUIVALENT ELLIPTICAL AREAS
R
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, FLINT-1
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

RY ARFA Threshold = Mean + 3.00 o
SGUARE. METERS FeeaukkCy  Wavelength = 1.0 - 1.4 um
n.n 109,4 16 Mean = 1272.84 uW-cm 2-sr ]-um !
tpp,n TO 0 n - =1 -1
aox.n 0 iuﬁlﬁ n o = 364.25 uW-cm 2--sr -pm
S00.n 1) 1000 ]
tovn,0 Y 1500,0 0
tun,n 10 200, 0 0
2000,n 10 2hnpn b
2000 10 Ianpn 8 0
Judo,n 10 dnnn,G 0
qoda.n TO Lane, 0 ]
S5600,0 T4 Ao, 0 0
oo, 0 T{ Ratg 0 0
gotn,n 10 10nGo 0 0
10000,0 i 15009.0 )
1S9, 1h cnann,n 0
2Cnepn,n 10 anenp,n 0
RO 0 11 ROJoOp G [}
ROGON,D T f1hHa0hn, 0 0
OVER  160000,0 0
TOTAL NUMBER OF ELLIPTICAL ARFAS = 17
RY PFRIVEILR RY SrAPF
MFTERS FFEY FREQUEMCY SHAPE FACTOR FREWENMEY
0 50 0 TN 14 12 0N T {,0 0
%0 11 1600 160 T4} 308 n 1.0 15 1,1 )
100 ¥ 150 en ™ a3 0 let ¥ 1,2 e
150 1IN 290 32 10 OS50 0 1e2 Y10 1,3 \
200 1 290 60 10 K20 0 1.3 ™0 1.4 )
2%0 11 3ng R20 10 ory 0 IR (AN A Y \
J00 10 540 A 1Y 1{4A 0 16 T 1,0 L3
3%0 1N ano Tan I 1312 0 Fath T 1,7 a
190 10 5090 1312 T Joun | 1.7 10 1,08 v
500 T 600 1o T {ung 0 1o 1Y 1,9 0
600 Y 709 1R TH 270k 0 149 16 2,0 1
700 111 AAD 20906 T 202a 0 o T} 2.2 e
000 17 9N Q0P 1 D 0 e T 2,0 4
909 TH 1040 250 T JRun 0 fetd TN 2,0 v
1000 1N 1290 o0 T 30Ny (1] 2 Th 2.8 0
1290 TR 1469 3957 1 15,93 0 Qs TA 3,0 1
£A00 17 10609 N3 Th %219 ) 4.0 T 4.5 I\
1600 10 2000 5300 1 ning 0 A 10 g0 0
OVER 2300 YFR  65n) @ NS 9,0 t

3.4-25
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Area: FLINT-1 (Wavelength = 9,3 -~ 1.7 um)
Temperature Threshold = Mean 1+ 2.50 ¢
Mean = 294.43 Kelvin
Std. Dev. - ¢ = 3,14 Kelvin
ENYIVALENT ELLTPTICAL ARTAS
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FLINT-1

DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

SQUARE METFRS

0.0
100,00
200,0
50D,.0

'('l‘(‘-'\.

100,09
2udn,gn
PHon.n
Suou,en
$gQn,n
5000,0
(ATHUN
BoOO .0
10000, 0
15000,0
2ouop,0
nonon,.n

-’ 80000, "

i)

)

n

mn
T
1J
"
LIS
14
1)
tu
1
T
T
Yi)
10
Tu
W
T
I
10
vER

100,.0
200,0
[00,0
1iinhng0
FH0) 0
conn, o
2hn, 0
Snna,n
ULTIEG )
H5000,0
oaONn,d
Ranp,0n
10000,0
thaep.n
206nn,Nn
anonn, 0
aenoo, 0
160005,0
160000,0

RNY ARTA

TOTAL NUMBER OF ELLIPTICAL AREAS =

METERS

o mn
50 TN
100_1n
190 1N
200 TN
250 1N
300 In
3%0 1N
100 11
500 1IN
600 TN
T00 1n
800 1
00 11 |
f000 11 )
1800 1N 0
1990 1n o

*

50
109
1Ho
20u
250
3eo
350
aoo
500
600
700
ROO
900
Now
200
Hno
600

1600 10 2000
NVEe 2000

BY PERINCTER

FEET

n T
6o TN
320 TO
492 TN
0%6 T()
R20 TN
Qun N

1149 I
1312 T
1600 10
1967 10
oG 1
a2 1n
2a%2 T
3200 o
3947 fr.
nho; t;
5207 10

Nyt

{p4
Y4,
u9p
69N
2o
984
tyan
1312
1649
19n4
e
2uved
9953
Lrat]
3947
5%
5440
LhHNvY
vhny

Threshold = Mean + 2.50 o

FREOUENCY  Wavelength = 9.3 - 11.7 ym

27: Mean = 294.43 Kelvin
4 o = 3.14 Kelvin
!
0
0
)
"
|
n
0
0
0
0
0
0
0
0
0
28l
AY SuAPK
FREQUENCY SKAPF FACTUR FRE YUENCY
2h9 0.0 T1Y 1,0 (]
S 1,0 TN {,1 1
" a1 100 ‘cz 27
1 1.2 T 1.3 33
1 1.3 10 1.4 1
0 1.4 70,5 he)
¢ 1.5 10 1.0 51
0 1.6 TO |,7 27
0 1«7 10 1,8 PA
0 1., TN 1,9 11
0 1.9 Tn 2,0 1"
0 2.0 Tn 2.2 12
1 fel Tt 2,4 ]
0 Pt TH 2,0 0
0 Cub t1) P A |
0 ‘2R T 3,0 1
0 Y T 3, 0
0 3.5 10 4,0 0
0 Ovlra a,0 ]
3."0-27
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Area: FLINT-1 (Wavelength 9.3 - 11.7 um)
Temperature Threshold « Mean + 3.00 o
Mean = 294.43 Kelyin
Std, Dev, = ¢ = 3,14 Kelvin
CQUIV/LENT ELLIPTICAL AREAS
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FLINT-1
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

BY Akta Threshold = Mean + 3.00 o
SOUARE NETF%S FoEsaE .Y Wavelength = 9.3 - 11.7 um
0.0 1) tna.n an Mean = 294.43 Kelvin
toa,n 1) 2rn, o 2 -
200,0 109 5100 | g = 3.]4 KE]V"N
500,060 ) tann, e 1 i
togo,n 1 150049 0
1500,0 1) 2000,9 0
2600,0 Tu LUNIT 0
2500, 1 ANNH L0 |
3000, T apnagn- 0
Hoopo,n 1) Ny . n
CRGCH.N 10 Goen,0 a
LLOn,n Q) ROLDY, 0 o
Buon.n 10 farna N n
I GO IRG I BS 106 0
1Su0n,.n ) 29990, 0
20000,n I nnnp, 0 [
noe00,0 19 wnnpn,n n
8000, 13 fnenne,d 0
OWER  160000,.0 0
TOTAL NUMBER OF ELLIPTICAL AREAS = bY
RY BERIMEICR HY 8QKAP
METERY FECT FREILNCY SHAPE ‘FACILR
o In 50 n ™ {od o D0 Ty {0
50 n 100 t il 10 L4l 3 ‘oﬂ ™ ‘Ql
100 1T 150 28 T npe h let TN 1,2
150 1N 200 a9 1o 696 3 1e2 TN 1,3
200 1In 250 0RO TN ars 0 o3 T2 L9
250 17 I Han TN 91y 0 Jeft TO 1,9
300 1N 550 Ondn T L% 0 1. T2 1,0
350 17 400 f1a0 I 151 0 fo6 0 1,7
490 10 SO0 1312 T 1640 0 1.7 1) 1,8
S0 Ty 6O 1Hnn TA 1958 0 1.8 TQ 1,9
GUO 1N 700 1960 1N 22 0 1.0 11} 2,0
C 700 1Y AND D 1O 20620 0 Qo0 TN 2,2
800 TN 9:‘0 ?(';"‘ LiL 29'19.’ 1 2.2 "’ eoa
9Ny 11 1AM 2952 Tt 34N 0 dll TN 2,0
100C 1n 1200 a0 T 39%7 D] Qo Ty Q¥
1290 11 1404 1057 T HY [ QA0 TN (3,0
1700 10 1oudy W03 T e 0 Ko 1) XN
1600 17 2000 URTL I FER LT | 0 1., T4, 0
OvVER 2y0o AL NS VTS 4 VLR 4,0
3.4-29 7
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Area: FLINT-? {Wavelength = 1.G - 1.4 ym)

1+ 05-%

Racdiance Threshold = Mean + 2,85 o

Mesn -

Std. Dev. - 30%.08 yWecm 2nsr™

769.97 ub~cm -sr™ ) oum”!

2

EQUIVALENT ELLIPTICAL AREAS
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FLINT-2

DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

1
1
20. 0
25.0
30.0
35.9
40,0
45,0
S0,.0
75.0
109,0
150,0
200,90
250,0
300,0
400,90

4.0
5,0
0.0
5.0

Tu
T0
T0
10
TH
T0
T0
T0
10
TO
TO
T0
Tu
0
10
T0
10
TD0

OVER

ETERS

m
10
0
10
mn
"
T0
0
m
mn
10
m
10
10
10
10
mn
19
VER

7
10
12
14
16
17
20

24
26
28
30
32
39
as
55
1
100
104

SOUARE METERS

1

S.0

040

15,0

2

0,0

25,0

3
3
4
4
S
7
10
15
20
25
30
49
50
50

BY PERIMETER BY 8SHAPF
FEFTY FREQUENCY SHAPE FACTQR FREQUENCY
9 10 22 10 0,0 YO 1,0 12
22 10 32 16 1.0 TO 1,1 1
32 170 19 14 t,1 T0 1,2 17
39 1O 4s 217 1,72 TO 1,3 9
4% 10 52 14 1.3 T0 1.4 19
57 10 85 ] 1,4 70 1,8 16
55 N 69 Q 1,5 10 {,6 13
&S T0 72 4 1,6 T} 1,7 i0
72 T0 78 2 1,7 10 1.8 5
78 TU as 6 1,8 TU 1,9 10
85 TU 91 R 1,9 T0 2,0 7
91 10 98 0 2.0 TO 2.4 9
98 TU 104 2 2,4 10 2.6 1
104 YO 127 [} 2.6 10 2,8 i
127 1N 1u? 3 2,8 TU 3,0 1
147 10 180 2 3,0 T0 3,5 0
180 Y0 212 2 3,5 10 4,0 2
232 10 328 4 4,9 10 4,5 2
OVFR x28 7 NVER 4,5 0
3.4-31

0.0
5.0
0.0
5.0
0,0
S0
0,0
0,0
Ne0
0.0
0,0
0.0
0.0
0,0

BY AREA Threshold = Mean + 2.85 o
FREQUENCY  Wavelength = 1.0 - 1.4 um
29 Mean = 789.97 uM-cm Z-sr” -
44 -2 -1 A4
23 o = 305.08 uW-cm “-sr ‘-um
3
fi]
3
0
2
2
2
3
3
0
o .
1
3
0
1

TOTAL NUMBER OF ELLIPTICAL AREAS = 135

3 427 FLATURES WITH AREAS LESS THAN 4,00 S0, HFTERS WERE ALSO RECOGNIZED
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=
-
L 10 ‘L
. ! «—— 600 ft ——>
|
1
!
. H Area: FLINT-2 (Wavelength = 1,0 - 1.4 um)

Radiance Threshold = Mean + 3.75 o
Mean = 789.97 NN—".m'z—sr"]-pm“1
Std, Dev. = o = 305.08 uN-cﬁlzwsr']-pm-]

EQUIVALENT ELLIPTICAL AREAS .
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FLINT-2
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

3.4-33

6Y ARFA Threshold = Mean + 3.75 o
SUUARE METFRS FREQUENCY  Wavelength = 1.0 - 1.4 ym
4,0 TD 5,0 6 Mean = 789.97 uW-cm 2—sr ]-um
S.0 TO 10,0 9 -2 -1 -1
10,0 70 15,0 2 o = 305.08 pW-cm “-sr "-um
15,0 TO 20,0 4
20,0 TD 25,0 4
25,0 TO0 30,0 1
10,0 TO 35.0 0
35.0 T4 40,0 0
40,0 TO 45,0 1
45,0 TO 50,0 0
50,0 0 75,0 0
75,0 11} 100,0 1
100,0 7O 150,0 . 0
150,0 TO 200,0 1
200,0 T0 250,0 0
250,0 TO 300,0 0
306,0 TO 400,0 0
406,0 YO 500.0 0
iy OvVER 50040 0
i 2
- s TOTAL NUMBER OF ELLIPTICAL AREAS = 29
131 FEATURES WITH AREAS LESS THAN 4,0y SO, METERS WERE ALSN RECIGMTZFD
BY PERIMETER BY SHAPE
METERS FEFT FREQUENCY SHAPE FACTNR FREQUENCY
0 10 7 [ € 22 6 6,0 T0 1,0 7
710 10 22 1n 32 1 1.0 T0O 1,1 1
£ 10 10 12 12 1m 19 5 1,1 10 1,2 2
= 12 10 i 39 10 45 2 1,2 70 1,3 ?
14 10 16 4% 10 52 ) 1,3 10 1,4 3
16 T0 17 s2 10 55 3 1.4 TO 1,5 3
17 10 20 55 TN 65 2 1.5 1) 1,6 1
20 10 22 65 TN 72 0 1,6 10 1,7 3
22 1y 24 72 ™ 78 1 1.7 T 3,0 3
24 10 28 78 1D as 2 1,8 70 1,9 2
26 0 28 85 T 91 .0 1.9 TO 2,0 0
28 10 30 @1 10 98 3 2,0 TO 2,4 ]
: 30 10 32 98 1D 104 o 2.4 10 2,6 1
= 12 ™ 19 104 10 127 1 2.6 TU 2,8 0
: 39 10 4y 127 ™ 147 1 2.8 TU 5.0 0
= 45 10 8S 147 T 1RO 0 3,0 T 3,5 0
tof 55 11 71 180 10 212 1 3,5 T 4,0 0
v 71 10 foo 232 10 178 0 a,0 TL 4,5 0
| OVER 100 OVER 324 1 OVER 4, 0
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Area: FLINT-2 (Wavelength = 9.3 - 11.7 ym)
Temperature Threshold = Mean + 4.50 ¢
Mean = 297.00 Kelvin
Std. Dev. = o = 3.18 Kelvin
EQUIVALENT ELLIPTICAL AREAS e
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FLINT-2
NISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

BY ARFA Threshold = Mean + 4.50 ¢
SQUARE METERS FREAUENCY  Yavelength = 9.3 -~ 11.7 um
4,0 TU 5,0 106 Mean = 297.00 Kelvin
S,0 TN 10,0 185
10,0 TU 15,0 6A o = 3 18 Kelvin
15.0 10 20,0 44
"20,0 10 25.0 22
25.0 10 30,0 16
31040 TO 35,0 24
315.0 10 40,0 10
4n,0 TN 45,0 - 11
45,0 TO 50,0 10
50.0 Ty 75,0 41
75.0 10 100,90 15 E
100.0 YO 150,0 32 E
150,0 TO 200,0 7 E
200,0 YO 250,0
250.0 YO 300,0 3
. 300.0 TO 400,0 'S
; 400,0 TO S500,0 {
£ OvVER 500,90 7
I3
’ TOTAL NUMLER OF ELLIPTICAL AREAS = 618
1643 FEATURES WITH ARFAS LESS THAN 4,00 57, METERS WERE ALSN RECUGNIZED :
£ ' HY PERIMETER BY SHAPF
,%; METERS : FEET FREOUENCY SHAPT FACTUR  FREGUENCY :
£ 0 t0 7 0T 22 0 0,0 TU 1,0 0 :
B 710 10 22 0 32 58 1,0 70 1,1 0 E
£ 10 10 12 32 T 19 59 LI R AL B 63
E 12 10 14 19 TN us 101 1,2 T0 1,3 45 :
14 0O 16 45 10 52 28 1,3 10 {,4 63
16 TN 17 52 1N S5 24 1.4 TO 1,5 46
17 10 20 55 T 65 5% 1.5 T4 1,6 56
20 10 22 65 T() 72 a2 1,6 7O 1,7 51
22 10 24 72 10 78 12 1.7 TO 1,8 31 :
24 TN 28 18 T4 8s 15 1.8 T 1,9 2h z
26 10 28 85 TO 91 11 1.9 700 2.0 32 =
28 10 30 CEER I 98 11 2.0 T0 2.4 a4
30 10 32 98 10 104 a 2.U 10 208 31
12 10 39 104 TN 127 39 2.0 T1 2,8 24
16 10 4y 127 10 147 14 2.8 Tu 3,0 8
45 10 5% 147 T 130 25 3.0 TO 3,5 39 E
v 55 10 T 180 T 232 39 1,5 TO 4,0 10
Tt YO 100 2312 10 328 43 4,0 TO 4.5 4
! OVER 100 OVER 328 54 OVER 4.5 5
.
i =
=
n T .
; 3.4-35
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- Histograms
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Spectral Bandg: 3.5 - 3.9 um
4.5 - 5.5 um
9.0 - 11.4 um
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doviation as the actual hilstopgram,
saturation.

range of the data processing.
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Circeles define a Gaussian curve with the same mean ana
An "S" on some curves indicates

Because of limits on paln cettings some values may
exist beyond the digltal ldmits of O and 255, the digital dynamic
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MICHIGAN WINTER SCENE - CITY

Means and Standard Deviations for Spectral Bands

Correlations Between Spectral Bands

Spectral Bands: Channel 8: 3.5 -3
Channel 10: 4,5 -5
9.0

9 um (°K)
.5 pm (°K)

g

s, i Channel 12: - 11.4 uym (°K}
T F
| 3
.
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ERIM

CITY - PRE-DAWN

Number of Subregions: 1
Line Increment Used: 1
Pixel Increment Used: 1
Correlation Channels: 1

: 1

Moo

90° Depression

Pixel Subarea Divisions At: 123 523

Line Subarea Divisions At: 1 385
Correlation 10 12

10 1.000

12 0.818 1,000
Channels 10 12
Mean 2.7515E+02 2.7507E+02
Standard Deviation 2.2520E-01 3.9349E-01
Total Points 154000. 154000.

35° Depression

Pixel Subarea Divisions At: 123 523

Line Subarea Divisions at: 1 211
Correlation 10 12
10 1.000
12 0.797 1.000
Channels 10 12
Mean 2.7513E+02 2.7499E+02
Standard Deviation 1.8358F-01 3.1458E-01
Total Points 84400. 84400.
3.5-36
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A

ERIM
CITY - NOON
Number of Subregion. 1
Line Increment Used. 1
Pixel Increment Used: 1
Correlation Channels: 8 (3.5 - 3.9 um)
10 (4.5 - 5.5 um)
12 (9.0 -~ 11.4 ym)
90° Depression fg
Pixel Subarea Divisions At: 123 523 3
Line Subarea Divisions At: 1 385 ég
%%
=
Correlation 8 10 12 =2
8 1.000
10 0.364 1.000
12 0.441 0.600 1.00C
Channels 8 10 12
Mean 2.8380E+02 2.780584-02 2.7905E+02
Standrrd Deviation 6.2127E4+00 2.0422E+00 2.7589E+00
Total Points 154000. 154000. 154000.
35° Depression
Pixel Subarea Divisions At: 123 523
Line Subarea Divisions At: 1 211
Correlation 8 10 12
8 1.000
10 0.268 1.000
12 0.442 0.465 1.000
Channels 8 10 12
Mean 2.8527E+02 2.7870E+02 ?.7974E+02 E
Standard Deviation 5.3784E400  2.1785E+00  2,9419E+00 *
Total Points 83600. 83600. 83600. 3
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ERIM

CITY - SUNSET

Number of Subregions: 1

Line Increment Used: 1

Pixel Increment Used: 1

Courrelation Channels: 10 - 5.5 um)
12

(4.5
(9.0 - 11.4 um)

90° Depression

Pixel Subarea Divisions At: 123 523

Line Subarea Divisions At: 1 385
Correlation 10 12

10 1.000

i2 0.703 1.000
Channels 10 12
Mean 2.7560E+02 2.7559E+02
Standard Deviation 3.5060E-01  4.9331E-01
Total Points 154000. 154000,

35° Depression

Pixel Subarea Divisions At: 123 523

Line Subarea Divisions At: 1 211
Correlation i0 12
10 1.000
12 0.711 1.000
Channels 10 12
Mean 2.7556E+02 2.7536E+02
Standard Deviation 2.9188E-01L  4.3698E-CL
Total Points 84400. 84400.
3.5-38
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) ERIM

CITY - MIDNIGHT

Number of Subregions: 1
Line Increment Used: 1
Pixel Increment Used: 1
Correlation Channels: 1

3

20° Depression

Pixel Subarea Divisions At: 123 523

Line Subarea Divisions At: 1 385 ,;
Correlation 10 <12 2
; 10 1.000 3
" : 12 0.707  1.000 2
H 2 7%
Channels 10 12 ;%
Mean 2.7514E402  2.7500E+0Z 3
Standard Deviation 1.7298E-01  2.7871E-0l 2

Total Points 154000. 154000.

35° Depression

Pixel Subarea Divisions At: 123 523
Line Subarea Divisions At: 1 211 |
Correlation 10 12 E

10 1.000
12 0./786  1.000 E
' : Channels 1¢ 12 —é
| £ 2
. Mean 2.7515E+02  2,7498E+02 ;
f Standard Deviation 2.0678E-01  3.4865E-0L -
. Total Points 84400. 84400, 3
m N E
! :
3.5-39




ERIM

MICHIGAN WINTER SCENE -~ CITY

Ellipse Statistics

L

FRECEDING

LIR
£ Spectral Bands: 3.5 - 3.9 um
: 4.5 -~ 5.5 um
. 9.0 - 11.4 um
/
{.
[}
',
[}
Pl N £
. 3.5-41
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“ 1750 ft

\

Ar:a:  CITY - Pre-Dawn (Wavelength = 4.5 - 5.5 um)
Temperature Threshold = Mean + 0.85 ¢
Mean = 275.15 Kelvin
Std. Dev. = o = 0.23 Kelvin

; " =
E o CQUIVALENT ELLIPTICAL AREAS

¥
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0

7
19
12
14
16
17
27
22
24
26
Pl
3¢
52
39
45
5%
71

[

—

2.0

10,0

15.0
20,0
25,0
30,0
35.0
40.0
45,0
50,0
75,0

100,0
150.0
200,0
2590,0
300,u
400,0

10
T
10
10
T0
T
T
Y0
T0
T0
T0
T
10
T0
T0
T0
T0

NVER

HETERS

10
m
10
T
10
10
10
10
10
10
10
m
10
10
mn
10
10
10

OVER

7
10
12
14
16
17
7o
e

20 -

26
2¢e
%0
32
39
as
55
7
100
100

SQUARE METERS

10,0
15,0
20,0
25,0
30,0
15,0
uOOO
45,0
50,0
75,0
100,0
150,0
200,0
250,0
00,0
£00,0
5060,0
500,0

0
2°?
32
39
45
5e
5%
6%
12
18
8%
a9
98
104

L1217

147
180
232

FEET

T0
10
11
10
10
10
T}
T
10
10
10
10
10
TQ
e
T
TQ
10

OVER

BY AREA

TOTAL NUMBER OF ELL1PTICAL AREAS =

BY PERIMLTER

319
64
23
18

-
e e e NSO

197

FRENUENCY

FREQUENCY

CITY - PRE-DAUN
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

Threshold = Mean + 0.35 ¢
Wavelength = 4.5 - 5.5 yum

Mean = 275.15 Kelvin

g = 0.23 Kelvin

SHAPE FACTOR

.0 T0
.0 TU
.1 10
2T
.3 T0
.4 10
,5 TO
.h T0
,1 10
8 10
.9 Y0
L0 N
W4T
.6 10
LA TD
L0 10
.5 10
L0 10

P W I RN -

BY SHAPE

SASHNOCIFLO LN AR WWN—~O

1018 FEATURES WITH AREAS LESS THAN B,00 S0, METERS WERE ALSO RECOGMNIZED

FREQUENCY

-
T AN NS O
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Area:

Mean

1750 ft

CITY - Pre-Dawn (Wavelength = 4.5 -
Temperature Threshold = Mean + 2.87 ¢

= 275.15 Kelvin

Std. Dev. = J = 3.23 Kelvin

FOQUIVALENT ELLIPTICAL AREAS

3.5-44
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CITY - PRE-DAWN

E DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD
3
=
= BY AREA Threshold = Mean + 2.87 o
3 RE
5 SQUARE METFRS FREDUENCY Wavelength = 4.5 - 5.5 ym
- 8,0 10 1040 s Mean = 275.15 Kelvin
o,n .
! 18%0 19 o : o = 0.23 Kelvin
3 20,0 10 25,0 N i - . B
N 25,0 1o 30.0 0
. 30,0 TL 35,0 0
e Ed 35,0 TO 40,0 0
3 40,0 1O 45,0 0
3 i 4S.0 YO 50,0 )
7 53.0 TO 75,0 0
. - 75.0 TU 100,0 0
' 100,0 10 150,0 °
2 150,0 10 200,0 0
. B 20,0 Ti 250,0 0
., 25%0,0 TO 3n00,0 0
E - - e 300,0 TN 4ne,0 0
2 8 - 400,0 TO 500, 0 0
1 il NVER 500,90 0
1 TOTA%, NUMBER OF ELLIPTICAL ARCAS = 8
; 360 FLATURES WITH AREAS LESS THAN B,00 90, METFAS WERE ALSD RECORNIZED
: T HY PERIMETER BY SHAPE
= ==
E % HMETERS FEEY FREQUENCY SMAPE FACTUR  FREQUENCY
3 § 0 1D 7 0 TD 22 0 0,0 1D 1,0 0
3 ES 7T 10 g0 22 1o 12 0 1,0 TO 1,1 0
- £ 10 10 12 32 10 19 0 1.1 10 1,2 0
S 12 0 14 39 T as 0 1,7 10 1,3 0
= 14 10 16 45 10 52 0 1,3 70 1,4 0
= 16 10 17 5?2 TN 55 0 1,4 10 1,% 1
] = 17 18 20 S5 10 ~S 2 1,5 10 1,86 0
1 = 20 10 P2 65 TN 72 3 1,6 70 1,7 ¢
3 E 22 10 24 - 72 10 78 0 1.7 10 1,8 1
3 24 10 26 TR TQ As 1 1, T 1,9 1
26 10 28 85 T -3} 1 1.9 1 2, 0
28 10 3¢ 91 1N 98 1 2.0 T0 2,4 [
3¢ 10 %2 °r T 104 0 2.4 TU 2,6 0
32 T 39 toh T 427 0 2.6 1) 2,0 0
39 10 a 127 To {47 0 2,8 10 3,0 0 =
4% 10 5% 147 YOO jAD 0 3,0 T 3.5 9 =
55 10 71 180 Tn 212 0 1,5 10 4,0 (¢ =
74 70 100 232 T 308 0 ‘ 4,0 10 4,5 0 E
OVER 100 OVER 328 0 OVFR 4,5 0 A

3.5~45
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e

‘N

1750 ft >

Area: CITY - Pre-Dawn (Wavelength = 9.0 - 11.4 um)
Temperature T.reshold = Mean + 0.500u

Mean = 275.07 Kelvin
Std. Dev. = o = .39 Kelvin

RRRUE T

EQUIVALENT ELLIPTICAL AREAS

3.5-46
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3 JEL.

CITY - PRE-DAWN
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

R
oY AReA Threshold = Mean + 0.50 ¢
SQUARE MEYFRS
‘ FR FREQUENCY Wavelength = 9.0 - 11.4 om
8.0 1O 10.0 36 Mean = 275.07 Kelvin
10,0 TGO 15,0 56 .
15,0 TO 20,0 36 g = 0.39 Kelvin =
2000 T0 PS.O 49 B oo - - - T T Tl i
25.0 Y0 30,0 13
30,0 YO .0 19
35,6 TO0 4n,.0 12
40,0 1Y us,. 0 8
45,0 1) 50,0 3
50,0 YO 7540 17
15.0 10 10,0 12
100,00 TH 150,0 12
150,0 T0 200,0 4
200,0 Ty 250.0 S
250,0 Ty 300,00 1
== 300,0 Ty 400,60 2
- 400,00 Ti 500,90 0
AVER 500,0 6

TOTAL NUMBER OF ELLIPTICAL AREAS = 282

E 602 FEATURFS WITH ARFAS LESS THAN B,00 87, METERS WERE ALSD RECOGNTZED
£
:§§ BY PERIMETER HY SHAPF
%? HETERS FELT EREQUENCY SHAPE FACTOR  FRFAUENCY
§% 010 7 0 10 22 0 0,0 TUO 1,0 2
E? 710 10 22 10 12 1 1.0 19 t,1 0
¥ 10 1D 12 32 1o 39 1 1.1 70 1,2 ?
- 12 10 14 39 10 us 16 1.2 70 1,3 20
= 14 10 16 u5 10 52 0 1,3 10 .4 18
5 16 10 47 %2 TN 95 27 1,8 10 1,5 11
: 17 10 20 55 TN 65 27 1,5 10 1.6 1
20 t0 22 65 T 12 11 1,6 70 1,7 24
22 10 24 12 19 18 0 1.7 10 1.8 28
20 10 24 THOTO 8s 15 1,R 10 1,9 21
20 10?8 S TN 91 17 1.9 10 2,0 18
28 10 30 91 Yo 28 21 2.0 1O 2.4 52
30 10 32 98 T 104 2 2.4 YO 2,6 16
31210 3 100 Th 127 n2 2.6 10 2,8 16
39 10 45 127 0 tu? 15 2. TO 3,0 3
) , 45 10 8 147 Ty 1AD P4 3,0 TO 3,5 15
. : 55 10 71 LU 21°? 12 3.5 TO 4,0 s
* 3 71 10 100 23? 1248 21 4, N T 4,5 1
z ODVER 100 OvVER 378 28 NVENR 4,9 8
! 2
; = -
s =
R 'ﬁ(:;.
3.5-47
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P123

L1

L 384

- 1750 ft

Area: CITY - Pre-Dawn (Wavelength = 9.0 - 11.4 um)
Temperature Threshold = Mean + 2.03 o
Mean = 275.07 Kelvin
Std. Dev. = o = 0.39 Kelvin

EQUIVALENT ELLIPTICAL AREAS

3.5-48
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ER A

D ERIM

CITY - PRE-DAWN
DISTRIBUTION OF ELLIPTICAL AREAS GREATCR THAN THRESHOLD

HY AREA Threshold = Mean + 2.03 o
SQUARE METERS FREQUENCY wave]ength = 9.0 - ]].4 um
Mean = 275.04 Xelvin

8.0 1O 10,0 0
10,0 YO 15.0 0 = ; E
1550 T0 s X o = 0.3Y Kelvin
20,0 YO 25.0 1 - S s S —
25,0 TO 30,0 0
30.0 10 35,0 0
35.0 TQ 40,0 0
40,0 YO 45,0 0
4%.0 To S0,0 0
50,0 TO 75,0 0
7540 YO 100,0 0
100,0 T 150,0 0
150,0 TQ 200,0 1
200,0 10 250,0 0
250.0 10 30040 0
] 300,0 10 400,09 0
L 460,00 10 500,0 0
— OVER 506049 2

TOTAL NUMBER OF ELLIPTICAL AREAS = 5

15 FEATURES WITH ARFAS LESS THAN 8,00 3G, METER3 WERE AL3SD RECOGNIZED

8Y PERIMETER BY SHAPE

METERS FLET FREQUENCY SHAPE FACTUR FREQUENCY

0 1 0 T0 22 0 0,0 T} 1,0 0

?T 10 10 22 T0 32 0 1,5 70 1.1 ]
10 D 12 32 10 39 0 1.1 10 1,2 0
12 10 14 19 T 4S o 1.2 70 1,3 0 i
14 10 ie6 45 10 52 0 1,3 TO t,4 0 B
16 10 17 52 10 55 0 1.4 10 1,5 1
17 10 20 45 TOD 65 0 1,5 70 1,6 1
20 10 22 6% 10 72 1 1.6 TO 1.7 ]
22 10 24 ¢ 12 Y0 78 0 1,7 T0 1,8 0
24 10 26 78 To a5 0 1.8 10 1,9 0
26 10 28 85 T0 21 1 1,9 10 2,0 0
28 10 39 91 10 98 0 2.0 10 2,4 1

30 10 32 98 0 104 0 2.4 10 2,6 0
32 10 39 104 TN 127 0 2,6 1) 2.8 0
3¢ 10 45 127 10 147 0 2,8 10 3,0 0 7
ry 10 55 147 10 1RA0 0 3,0 10 3,5 1 =
S5 1IN 71 10 TN 212 0 3,9 10 4,0 1 P
71 10 100 232 T 328 0 ‘ 4,0 T 4,95 0 -
UVER 190 DVFR 3r8 3 AVFR 4,5 0

M,

3.5-49 i
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1750 ft

Area: CITY - Noon (Wavelength = 3.5 - 3.9 um)
Temperature Threshold = Mean + 2.00 o
Mean = 283.80 Kelvin
Std. Dev. = ¢ = 6.21 Kelvin

EQUIVALENT ELLIPTICAL AREARS
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TOTAL WUMBER OF ELLIPTICAL AREAS =

CITY - NOON

DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHQOLD

8,0
10,0
15,0
20,0
25,0
3o.0
35,0
40,0
45,0
50,0
75.0

100,.0
1950.0
200,0
250,0
300,0
400 ,0

T0
T0
0
T
TO

OVER

SQUARE METERS

1
1
F4
?
3
3
[}
u
q
7
10
15
20
25
30
40
50
50

0.0
9.0
0.0
5.0
000
5.0
0.0
5.0
n,o
9.0
0.0
0.0
0.0
0.0
(e
0.0
(U]
0.0

BY AREA Threshold = Mean + 2.00 ¢

FREQUENCY Wavelength = 3.5 - 3.9 ym
Mean = 283.80 Kelvin

26 g = 6.21 Ke]vip

—
OV AN AN D

127

259 FLATURES WITH AREAS LESS THAN 8,00 SO, HETERS WERE ALS0 RECUGNIZED

METERS

0

7
10
12
td
16
17
2o
2¢
24
26
28
30
32
39
45
55
71

10
10
m
™
m
D
T0
T0
10
10
T0
TQ
in
m
10
10
10
10

OVER

7
19
12
14
16
17
20
22
24
26
Py ]
30
12
39
45
5%
71

100
100

BY PERIMETER

0
22
32
19
4s
52
sS
65
7e
1R
85
91
98

{oa
127
147
180
3¢

FEET

T0
T0
™
10
™
10
10
T0
T
10
TO
T0
T0
TN
™
T0
TN
T0

OvER

AY SHAPE

FREQUENCY SHAPE FACTOR FREQUENCY
([ 41]
0 10
1 10
2 1m
370
a4 10
S T0
5 10
T TN
A 10
q
0
4
[
A
0
5
Q
0
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Area: CITY - Noon (Wavelength = 3.5 - 3.9 pm)
Temperature Threshold = Mean + 3.50 o
Mean = 283.80 Kelvin
Srd. Dev. = g = 6.21 Kelvin

EQUIVALENT CLLIPTICAL AREAS
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CITY - NOON
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

BY ARFA Threshold = Mean + 3.50 o
SGQUARE METERS FREAUENCY Wavelength = 3.5 - 3.9 um

i Mean = 283.80 Kelvin

- 8.0 1O 10,0 2
8 10,0 T0 15,0 7 o = 6.21 Kelvin
= 15.0 10 20,0 1 '
20,0 TO 25,0 1
E 25,0 TO 10,0 1
- 30.0 T0 35,0 2
E 15,0 To 40,0 ]
40.0 70 45,0 1
= 45,0 10 $0,0 1
- 50.0 T 75,0 3
i 75,0 TO 100,0 3
100,0 TO 150,0 0
150,0 T0 200.0 0
200,00 TO 250,0 1
250,0 YO 300.0 a0
300,0 T0 400.0 0
B 400.0 T0 500,40 ]
£ NVER “500,0 0
TOTAL NUMBER OF ELLIPTICAL AREAS = 24
35 FEATURES ®WITH AREAS |LESS THAN 8,00 56, MFTERS WERE ALSO RECOGNIZED
HY PERIMETER 8Y SHAPF
H METEKS FEET FREQUENCY SHAPE FACTUR FREQUENCY
e 0 T0 7 0T 22 0 0,0 TO 1,0 0
: 710 10 22 32 0 1.0 10 1,1 0
10 10 12 32 10 39 0 1,1 10 1,2 1
12 10 14 39 10 us 0 1,2 10 1,3 0
14 10 1¢ 4s T 52 0 1.3 Tu 1,4 S
16 TO 17 52 Th %% 5 1,2 TU 1,5 3
17 10 20 5% 10 65 3 1,5 10 1,6 2
20 1N 22 6% 10 72 1 1.6 7O 1,7 2
22 0 24 - 12 10 7 0 1.7 10 1,8 3
24 10 26 78 10 L1 1 1.8 70 1,9 2
26 TO 28 85 T 91 1 1.9 70 2,0 1
28 10 10 Q1 T4 Q8 1 2.0 10 2.4 3
30 10O 12 ep 10 104 (4] 2.4 T0 2,6 0
32 10 19 1¢4 10 127 0 2.6 10 2,8 1
z 39 T 4y 127 10 147 4 2., TO 3,0 0
- a4y TOo 55 147 0 1RO 4 31,0 10 3.5 0
55 10 Ti 180 T0 232 1 3.5 T0 4,0 1
71 10 100 237 TO 328 3 . 4,0 TO 4,5 0
OVER 100 QvVER 358 0 NVER 4,% 0

s,

e e

3.5-53




&
£

o

- '

"
g

R 0 T

R e e

a1

H
£

ERIM

L384

P523

0
PR /AP

14 0891

&,

1750 ft

Area: CITY - Noon (Wavelength = 4.5 ¥ 5.5 um)
Temperature Threshold = Mean + 2.53 ¢
Mean = 278.05 Kelvin
Std. Dev. = ¢ = 2.04 Kelvin

EQUIVALENT ELLIFTICAL ARTAS
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CITY - NOON
DISTRIBUTION OF ELLIPTICAL ARCAS ¢REATER THAN THRESHOLD
: BY AREA Threshold = Mean + 2.53 ¢ E
» SQUARE METERS FREQUENCY Wavelength = 4.5 - §.5 um 5
Mean = 278.05 Kelvin §
: 8,0 10 10,0 17 . .
10,0 T 15,0 31 o = 2.04 Kelvin é
15.0 YO 20,0 19 - =
20,0 YO 25.0 17 E
' : 25.0 TQ 30,0 6 3
S z 30.0 1O 35,0 ° %
: 15,0 T) 40,0 4 E
40,0 YO 45,0 7 E |
45,0 T 50,0 4 E|
S0.0 TO 75,0 12 2
: 75.0 10 109,0 7 .2
; 100,0 T0 150,0 4 :
] 150,60 10 200.0 3 k|
i 200,0 TO 250,90 3 B
S 250,06 T 300,0 0 =
Py ; 300,0 T0 460,90 0 E
C B H Lpo,0 10 S00,0 0 -4
s OVER 500,0 S %
E
TOTAL NUMBER OF ELLIPTICAL AREAS = 148 =
230 FEATURES WITH AREAS LESS THAN 8,00 SN, MFTERS WERE AL SO RECOGNIZED ;%
3
37 PERIMETER BY SHAPE =
METERS FEETY FREQUENCY SHAPE FACTOR FREQUENCY
9 10 7 0 TN 22 0 0,0 7O 1,0 2
710 10 22 T0 32 0 1,0 TO 1,1 0
10 10 12 32 10 319 0 1,) 70 1,2 0
12 10 14 39 10 us 1 1,2 T 1,3 S
14 10 16 45 10 52 0 1,3 70 1,4 4
16 10 17 §2 10 55 12 1.4 10 1,5 7
17 10 20 55 T0 65 11 1,5 T t,6 32
20 Yo 2 65 TD 72 19 1.6 TO 1,7 7
22 10 24 72 10 78 - 0 1.7 10 (.8 17
24 10 26 78 YO AS i3 1.8 T {,9 8
26 10 2¢ 85 o 91 5 1,9 7O 2,0 5
28 10 30 91 T0 98 11 2,0 YO 2,4 30
30 10 32 98 10 jo0d 0 2,0 70 2,6 7
32 10 39 104 YO 127 16 2.6 TO 2.8 5
3 . 39 10 4y 127 10 147 13 2.8 TO 3,0 7
45 10 SS 147 10 1RO 16 3,9 TO 3,8 4
! S5 10 31 180 10 2732 11 3.5 10 12,0 3
‘, 71 10 100 232 T 328 10 , a,d T 4,5 1
OVER 100 OVER 328 10 OVER 4,5 a
3
3 c W
: 3.5-55 2
A
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frea: CITY - Noon (Wavelength = 4.5 - 5.5 pm)

Temperature Threshold = Mean + 3.29 ©
Mean = 278.05 Kelvin
s1d. Dev. = o = 2.04 Kelvin

EQUIVALENT ELLIPTICAL RREAS
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] CITY - NOON
: DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAW THRESHOLD
£
E
BY ARFA Threshold = Mean + 3.29 o
T SUUARE METFRS FREQUENCY Wavelength = 4.5 - 5.5 ym
Mean = 278.05 Keivin
8,0 TO 10,0 S .
= 10,0 YO 15,0 5 g = 2.04 Kelvin
15.0 10 PO A -z
: 20,0 YO 25,0 ?
A T 25,0 10 0,0 2
4 : 38,0 TO 35,0 2 _
3 - 35,0 10 40,0 3 H
3 _ 40,0 TO 45,0 2 E
: = 45,0 10 60,0 2 :
. “n,n 1O 79.0 1
] , - 75.0 10 100,0 1
3 . ’ 100,0 10 150,0 1
E 3 150,0 TU 200,0 0
3 i 200,0 10 250,90 0
E’ v i 250,0 TO 100.0 0 =
S : 300,0 TO 4no, o0 0 E
E - 400, 10 50040 0 :
3 = OVER 500,0 0 -
3 z TOTAL NUMBER OF ELLIPTICAL AREAS = 34

109 FEATURES WITH ARFAS LESS THAN 8,00 Sn, HMETERS WERE ALS0O RECOGNIZED

i

1 £ BY PERIMETER BY SHAPE =
= METERS FEET FREQUENCY SHAPE FACTOR  FREQUENCY
- 0 T 7 0 T 22 (i} 0,0 10 1,0 2
= 7 10 10 22 10 32 0 1,0 70 1,1 0
£ 10 70 12 32 10 39 0 1,1 70 1,2 0
= 12 10 14 39 1n 4% 3 1,2 70 1,3 2
z 14 10 16 45 1N 52 1 1,310 1.4 5
= 16 10 17 52 10 5% 5 1.0 1) 1.5 Y4
3 17 10 20 55 10 65 % 1.5 70 1,6 8
4 20 10 el 65 101 12 1 1.6 70 1,7 2
= 22 10 24 . 72 YO 78 0 1,7 T0 {,.8 1

24 10 26 7R 19 /s 3 1,A 7D 1,9 2
= 26 10 ’8 85 10 91 2 1.9 10 2,0 a4
5 28 10 30 81 10 aH S 2.0 T0 2.4 3
: 30 10 32 Qp T 104 0 2.4 T0 2.6 0
: 312 10 39 1ou Yo 127 4 2.6 T0 2.8 0
= 39 10 & 427 10 147 3 2.8 70 3,0 0
< 45 10 8% 147 10 1A0 2 31,0 70 3.5 0
: §5 1n 71 180 TN ER 2 3,5 TU 4,0 0

71 10 100 232 10 328 0 , 4,0 10 4,5 0

UYER 100 OVER 378 0 NVER 4,5 0
. . 3.5-57
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Area:

CITY - Noon (Wavelength = 9.0 - 11.4 um)
Temperature Threshold = Mean + 2.82 ¢

Mean = 2/79.05 Kelvin

Std. Dev.

g = 2.76 Kelvin
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CITY - NOON
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

HY AREA Threshold = Mean + 2.82 ¢
, S0UARE METERS FRENUENCY Wavelength = 9.0 - 11.4 um
Mcan = 279.05 Kelvin
8.0 10 10,0 17 .
10.0 10 15,0 34 g = 2.76 Kelvin
15.0 10 2040 18
20,0 TN 29.0 13
25.0 10 30.0 4
40,0 10 35,0 6
35,0 TO 40,0 L]
4n,0 Tn 45,0 4
45,0 10 50,0 3
59,0 T0 75,0 7
75,0 T0 100,0 ?
. 100.0 Tn 150.0 3
B 150,0 TQ 200,0 1
200,0 TQ 250,90 b
250.0 10 300,0 0
R 300.0 TO 40n,0 1
2 400.,0 TO S500,0 G
OVER 500,0 1

TOTAL NUMBER OF ELLIPTICAL AREAS = 119

207 FEATURES H.ITH AREAS LESS THAN 0,00 S0, METERS WERE ALSO RECOGNIZED

BY PELRIMETER BY SHAPE
METERS FEET FREQUENCY SHAPE FACTOR FREQUENCY
0 10 7 0 O 22 0 0,0 TO 1,0 0 Z
710 10 2?2 10 32 0 1,0 TO 31,1 0 E
10 12 32 10 19 0 1.1 10 1,2 0. :
12 10 14 39 10 4% 3 1.2 10 1,3 3 3
14 10 16 45 10 52 0 1,3 TU 1,4 9 H
16 0 17 L2 14 55 7 1,4 Y0 1,5 9 =
17 1 20 53 10 65 18 1.5 70 1.6 13
20 19 22 65 1O 72 7 1.6 70 1.7 10
22 10 24 - 72 T 78 0 1.7 YO 1,8 16
24 10 26 78TO A5 16 1,8 T0 1.9 4
co 1N 28 85 10 91 8 1.9 10 2,0 7
28 10 10 oy 1IN0 98 6 2.0 TO 2,4 24
30 10 32 98 Ty 104 0 2.4 TD 2.6 5
32 10 19 104 10 127 14 2.6 10 2.8 11
19 10 4% 127 In 147 S .8 YO 3.7 3
a5 10 55 147 10 180 17 3,0 7O 3,9 S
5% 10 71 180 T 2132 ] 3.5 TC 4,0 2 E
1 10 100 232 Tn 3128 Y4 . 4,0 T0 4,5 1 H
. OYER 100 nuro 158 & OVFR 1.5 1

i M,
i
]

[T
Lol

3.5-39
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Area: CITY - Noon (Wavelength = 9.0 - 11.4 um)
Temperature Thresnold = Mean + 2.57 ¢
Mean = 279.05 Kelvin
Std. Dev. = ¢ = 2,76 Kelvin

EQUIVALENT ELLIPTICAL AREAS
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DISTRIBUTICN OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

SQUARE METERS FREQUENCY Wavelength = 9.0 - 11.4 um

CITY - NOON

BY ARFA Threshold = Mean + 3.57 ¢

fean = 279.05 Kelvin

8.0 TN 10.0 5
10,0 10 15,0 6 o= 2.76 Kelvin
15,0 TO 20,0 2
', 20.0 0 25,0 5
: 25,0 10 30,0 1
g 30,0 TO 35,0 3
H 35,0 TO an.0 |
40,90 TO 45,0 ¢
46,0 Yu 80,0 1
$0.0 TO 75.0 1
’ 75.0 Y0 100,0 2
! 100.0 10 190,0 2
: ’ 150,0 T 200,0 0
R : 200,0 10 250.0 e
Y = 2%0.0 TO s00,0 0
. Jon.0 TN 400,0 0
: 400.0 TY S0D.0 0
H OVER 500,0 0
TOTAL NUMBER OF ELLIPTICAL AREAS = 29
210 FEATURES wITH ARFAS LESS THAN 6,00 SG, METERS WERE ALSN RECOGNIZFD
8Y PERIMETER Y SHADE
METERS FFET FREQUENCY SHAPE FACTOR FREGQUENCY
0 10 7 01N 22 ) 0,0 1) 1,0 0
: 710 10 22 ™) 32 0 1.6 70 1.4 0
: 10 TN 12 312 10 19 ¢ 1.1 10 1,2 0
: 12 10 14 39 1D 45 0 1.2 TO 1,3 0
H 14 TO 16 45 TN 52 0 1,3 T0' 1.4 1
¢ 16 10 17 52 10 55 2 1,4 70 1,5 0
H 17 10 20 55 1O 65 4 1.5 TO 1.6 5
£ 20 10 22 5 TO 72 2 1.6 T 1,7 4
22 10 24~ 7710 78 0 1,7 T0 1,8 3
24 10 26 78 10 RS 1 1,8 T0 1,9 4
26 10 28 85 10 91 1 1.9 10 2,0 2
25 10 30 91 0 08 4 2,0 T0 2,4 7
L 30 10 32 9A TO 104 0 2.4 10 2,6 2
i . 32 10 39 1040 TO 127 7 2,6 0 2,8 0
39 10 ay 127 10 ta7 2 2.2 10 3,0 0
! i 4s 10 SS 147 TN 1AD 2 3.0 T §,5 1
I, 55 10 171 180 TN 232 2 3.5 T0 4,0 0
, 71 10 100 232 YO 328 2 4,0 10 ¢S 0
, OVER 100 NVER 3/8 0 nv{ ¢,5 1]
L
Bt
: 3.5-61
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Area: CITY - Sunset (Wavelength = 4.5 - 5.5 um)

Temperature Threshold = Mean = 2.00 o
Mean = 275.60 Kelvin
Std. Dev. = ¢ = 0.35 Kelvin
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CITY - SUNSET
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

BY AREA Threshold = Mean + 2.00 o
R = SOUARE METERS FREAUFNCY Wavelength = 4.5 - 5.5 up

Mean = 275,60 Kelvin

8.0 10 10,0 11
10,0 TO 15,0 27 = I :
15°¢ 10 2l . o = 0.35 Kelvin
20,0 TO 25,0 7 =
E 25,0 TO 10,0 3
9. : 30,0 TO 35.0 4
= 35,0 TO 40,0 3 .
= 40,0 TQ u4s, 0 0 y
= 45,0 Ta S0.0 \ E
St,0 T T5.0 7
7%.0 TN 100,90 3
. 100,08 TO 150,00 S
s 150.0 TO 200,0 2
] 200,0 TQ P55,0 0
eh0,0 TG 30,0 0
’ L~ 00,0 T 4np, 0 ]
- 5 400,060 TO 500,0 1
! * - (OVER S00.0 ¢
TOTAL NUMBER OF ELLIPTICAL ARFAS = 85
114 FEATURFS WwITH AREAS LESS THAN 8,00 99, METERS WERE ALSO RECOGNIZED
BY PERIMETER BY SHAPF
METERS FELT FREQUENCY SHAPE FACTOR FREQUENCY
0 10 7 0 TN 22 [ 0,0 10 1,0 0
7 10 10 22 1o e 0 1,0 TO 1,1 0
10 70 12 32 T0 19 0 1,1 TQ 1,2 1
12 10 14 39 T as S 1.2 TO 1,3 7
14 10 16 4s 1N 52 ¢ 1,3 10 1,4 7
16 TN 17 52 Tn 55 8 1.4 6 1,5 Q
17 10 20 55 T 55 1 1,5 10 1,86 10
F R 22 65 TO 72 12 1.6 YO 1,7 6
2z 10 24 72 10 78 0 1,7 70 1,8 1%
T4 T0 26 78 1Y a5 7 1.8 TO 1,9 3
26 10 28 85 10 91 8 1,9 70 2,0 4
28 10 30 91 TN 98 3 2,0 10 2,4 11
30 TN 12 98 TN 104 0 2.4 70 2,0 0
32 19 19 104 10 127 S 2.6 10 2.8 3
39 10 a8 127 10 147 u 2.8 T0 5.9 Z
’ 45 10 54 tal T 1AQ 4 3,0 10 3.5 1
{ ] S5 10 71 180 Ty 232 3 3,5 70 4,0 1
] 71 10 190 232 Tn 3Py 7 4,0 YO 4,5 3
* OVER 100 OVER 328 8 OVER 4,5 2
1
- é 3.5-63
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Area: CITY - Sunset (Wavelergth = 4.5 - 5.5 pm)
Temperature Threshold = Mean + 3.71 o
Mean = 275.60 Kelvin
Std, Dev., = o = 0.35 Kelvin

EQUIVALENT ELLIPTICAL AREAS

3.5-64
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CITY - SUNSET ;
: DISTRIBUYION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD é
BY KREA Threshold = Mean + 3.71 o :
SQUARE METFRS FREQUENCY Wavelength = 4.5 - 5.5 :
’ Mean = 275.60 Kelvin :
8.0 YO 10,0 3 , .
10,0 TO 15,0 1 o=0.35 Kelvin
: 15,0 10 20,0 2
20,0 TO 5.0 2
: 29.0 70 30,0 0 =
i 30,0 TO 3540 o
‘.o - 35,9 T ua, 0 0
. a0, 0 1O 47,0 0 -
: 45.0 10 S0,.0 0
: $0.0 T 75.0 0
: 75,0 TY 10040 1
H 100,0 10 150.0 0
. 150,0 TD 200,09 1
. 2 207,90 TQ 2%0.0 0
L : 250,0 TO 300,0 0
: 3p0,0 TQ 400, 0 0
& H 400,0 TO 500.0 o
- : OVER $00,0 0
5 TUTAL NUMBER GF FLLIPTICAL ARFAS = 10
E 19 FLATURES WwITH AR[AS LESS THAN 8,00 3G, MFTCRS WERE ALSO RECOGNIZED
BY PERIMETER B8Y SHAPE
METERS FFeT FREQUENCY SHAPE FACTOR  FREQUENCY
= 0 1C 7 0 10 22 . 0,0 10 1,0 0
- 7T 10 10 22 10 12 0 1,0 TO 1,1 ¢
: 10 10 12 32 ™0 19 0 1,1 10 1,2 0
12 10 14 19 10 us 0 1,2 T0 1.3 0
i 14 10 106 as 10 S¢ 0 1.3 70 1,4 2
16 10 17 52 Ty 55 2 1,4 10 1,5 0
= 17 10 20 55 T0 85 < 1,5 TL 1,6 2
010 22 65 1D 72 1 1.6 70 1,7 0
22 10 24 12 T0 73 0 1,7 10 1,8 2
24 10 26’ 7R TD RS 1 1,8 10 1,9 2
H 26 10 2. A% 10 91 0 1.9 TO 2,0 0
- 25 10 3y a1 10 98 0 2,0 T0 2,4 0
i0 10 32 YA O 104 0 2.4 T 2,6 v
3¢ U v 104 TQ 127 2 2.0 10 2,8 1
319 10 4s 127 T 14/ 0 2.8 T0 3,0 0
45 1IN 8y 147 in RO 0 3,0 T0 1.5 0
; €5 10 7 1RA0 Ti) 232 0 3,5 T0 4,0 1
1 71 10 1no 23?7 10 328 H 4,0 TO 4,5 0
i OVER 100 ovERr 378 1 NVER 4,5 0
»
-
- 3.5-55
.
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Area: CITY - Sunset (Wavelength = 9.0 - 11.4 um)
Tenperature Threshold - Mean + 1.69 o
Mean = 275.59 Kelvin

Std. Dev. = 0 = 0.49 Kelvin

EQUIVALENT ELLIPTICAL AREAS
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CITV - SUNSET
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

8Y ARFA Threshold = Mean 4 1.69 o -

SQUARE KETERS FREQUENCY Wavelength = 9.0 - 11.7 \m

= 275.59 Kelvin
8.0 vo 1040 Mean = 275.59 Kelv

8
: 10,0 TO 15.0 18 o = 0.49 Kelvin
- 15,0 TO 2040 i1
= en,0 TQ 25,0 7 B
. 25.0 T 30,0 5
H 3In,0 Ty 15,0 1
Voo, 35,0 10 un, 0 4
) 1,0 10 45,0 2
45%.0 10 S0.0 4
0,0 TY 75.0 6
= 79,0 10 100,0 3
: 100.0 TD 150, 0 3
150.0 T 200.0 1
§ c00,0 TO 250, 0 3
! ) 250,0 10 300,0 1
- 300,0 TO unp,Q 1
v i - 40,0 TO 500, 0 ]
-, = avLR 00,0 4
- TOTAL MNUMBER OF ELLIPTLCAL AREAS = 83
171 FEATURES WITH AREAS LESS THAN B 00 83, METERS WERE ALSO RECOGNIZED
B BY PERIMETER BY SHAPFE
B METERS FEET FREQUENCY SHAPE FACTOR FREQUENCY
0T 7 (L £} 22 0 0,0 T0 1,0 0
7T 10 10 22 10 32 0 1,0 10 1.1 v
B 10 10 12 32 To0 39 0 1,1 10 1,2 1
- 12 1N 14 39 10 as 7 1,2 YO 1.3 7
) 14 10 isé 4s TN 82 0 1.3 10 1.4 s
16 1N 17 52 TN 55 L) 1.4 T0 31,5 1
17 10 20 %% TO 65 6 1,5 10 1,6 4y
20 1N 22 65 TN 72 5 1.6 TU 1,7 1¢
22 10 24 . 7?7 19 TR 0 1,7 10 1,8 16
- 24 10 2b 78 T RS 7 1.8 TU 1,9 11
26 10 24 845 1O Q1 7 1.9 720 h
B 28 1N 30 91 10 ay u 2.0 1N 2.4 8
- v Y0 32 OR T 10 0 2.0 T 2,6 3
32 1, i9 104 10 127 10 2.6 TH 2.8 1
39 10 us 127 10 1u7 11 2.8 10 3,0 0
4y 19 55 1u? T 1RO 5 1,0 T 3,98 3
55 TN 71 180 T 252 4 3,5 10 4,0 1
] 7y 10 1no 232 10 328 3 4,0 Y0 4,5 2
|. OYeQ 100 OVER 128 11 OVER 4,5 3
1
n ’ 3.5-67
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3.5-68

CITY - Sunset (Wavelength = 9.0 - 11.4 ym)
Temperature Threshiold = Mean + 3.00 o
Mean = 275.59 Kelvin
Sta. Dev. = ¢ = 0.49 Kelvin
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CITY - SUMSET

DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

BY ARFA
SQUARE METERS FREQUFNCY
B.0 1O 10,9 1
; 10,0 TO 15,0 7
: 17,0 TO 20,0 2
20,6 TG 5.0 1
2%,0 10 0.0 0
3 30,0 10 35,0 1
V. = 36,0 TO) 40,0 0
: - 40,0 YO 48,0 o
By 45,9 10 50,0 0
i - $0,.0 TO 75,0 0
= 75.0 10 100,0 0
: 100,0 T 15040 2
. - 150.0 T0 200, 0 0
; 200.0 T £50.0 0
!, 250,06 TU 300,0 0
Joo,n TN ann, 0
.’ 400,0 TH 500,0 ]
3 ’, OVER $00.0 0
TUTAL NUMBER OF ELLIFTICAL AREAS = 14
I BY PERIMETER
3
METERS FEET FREQUENCY
0 10 7 0 TN 22 H
T 10 22 10 32 0
10 D 12 32 T, 19 0
12 10 14 39 1N 4% 0
14 n 16 4s tn 52 0
16 10 17 52 T0 55 1
17 1N 20 5% 10 65 4
20 TN 22 6% Tn 12 3
L 22 1n 24 77 10 18 0
24 1n 26 78 1n Y 0
1 = 26 T 26 85 YQ 91 &
= 28 in 30 <t 10 98 1
J0 10 32 98 TN 104 0
1 32 N 39 104 T 127 1
3 39 10 as ’7T T 147 0
k N a4y 1T 59 147 In 1A0 0
Eoor = 55 10 71 180 To 232 2
1 ) - 71 Yo 100 212 10 308 0
] i. OVER 100 OVER 326 0
3
3.5-69

Threshcld = Mean + 3.00 o
Wavelength = 9.0 - 11.4 um

Mean = 275.59 Kelvin

o = 0.49 Kelvin

SHAPE FACTOR

0
10
T
T0
T0
T0
T}
TU
T0
T0
10
T0
10
T
T
T}
T0
T4
IVFH

« 3 B a4 & a 2 s 3 32 & v m o s e & 8

QIO EDLDNIIF oM YD

[ SRR TR VI U T R O i e e -]
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28 FEATUHES WITH AREAS LESS THAM 8,00 SG, METERS WERE AL3N RECOGNIZED

BY SHAPE
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Area: CITY - Midnight (Wavelength = 4.5 - 5.5 ym) :
Temperature Threshold = Mean + 1.50 ¢ |
' Mean = 275.14 Kelvin
) Std. Dev. = o = 0,17 Kelvin ;
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) ERIM

CITY - MIDNIGHT
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

BY ARFA .
ARE Threshold = Mean + 1.50 ¢
SGUARE METENWS FREQUENCY
ETER HOUE Wavelength = 4.5 - 5.5 ym

8.0 10 10.0 24 Mean = 275.14 Kelvin
10,56 T0) 15,0 31 - 3

15.0 10 2000 1o o = 0.17 Kelvin

20,0 T 2%.0 A

25.0 10 30,¢ 4

3n.n TN 35,0 A

35.0 10 40,0 4

an,n T an,0 3

4,0 Ty 50,0 4

50,0 10 75,0 10

15.0 TU 100,0 b
100,080 T0) 10,0 1
150,0 10 200,0 2
200.0 T 250.0 3
2%0.0 10 300.0 1
300,0 D 4no,0 4
400.0 YO 500,0 o

NVER 50,0 3

TOTAL NUMBER OF ELLTPTICAL AREAS = 137

881 FEATIIRES. WwITH AREAS LESS THAN 8,00 30, METILRY WERE ALS0O RECOGNIZED

8Y PERIMETER 8Y SHAPE
METERS FFET FLEQUENCY SHAPE FACTUR FRFQUENCY
0 10 7 0 Y0 22 0 6,0 T0 1,0 1
T 10 10 22 10 32 1 1,0 TO 1,1 0
10 T0 12 3z T 39 0 1.1 TU 1,2 0
12 10 14 39 100 us 3 1,2 T0 1,3 6
14 10 16 as 1mn 52 0 1.3 TU 1.4 5
16 10 17 q¢ 10 5 17 1.4 70 1,8 u
17 10 20 55 10 ab 11 1, TU 1,6 16
20 T1) ee 65 10 72 7 1.6 T 1,7 6
22 1N 24 72 10 78 0 1.7 10 1,8 15
24 10 2e 7R 10 A5 15 1.8 10 1,9 7
26 TN 28 KRS 10 91 7 1.9 70 2,0 11
eh 10 3o 91 10 9H 7 P.0 T 2,4 27
30 10 37 QA 1D tnd 0 2.4 T0 2.6 10
32 1n 19 104 1n 127 14 2.6 T0 2,8 9
19 1D uy 127 1 147 12 2.8 10 3,0 4
45 1N %%, 147 10 180 10 1.0 10 3,9 2
85 10 71 140 Y0 212 S 1.5 10 4.0 5
71 10 100 24?2 10 3108 12 4,0 TU 4,5 P
JVER 100 OVER 328 16 OVER 4,5 5

3.5-71




Ammmh‘

ERIN

il

P123 r 323 P523
4 ‘

R

- -
Low Lo il

14 0691

l‘\\

-
il

1384

- 1750 ft —_—

Araa: CITY - Midnight (Wavelength = 4.5 - 5.5 um)
Temperature Threshold = Mean + 3.63 ¢
Mean = 275.14 Kelvin
Std. Dev. = g = 0.17 Kelvin

] ' ) EQUIVALENT ELLIPTICAL AREAS é;_

e 3.5-72
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ERIM

CITY - MIDNIGHT
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

HY AREA Threshold = Mean + 3.63 ¢
SQUARE METERS FREQUENCV Wave]ength = 4-5 - 5.5 um
Mean = 275.14 Kelvin
8,0 10 10.0 -]
10,0 TO 15.0 3 s = 0.17 Kelvin

15,0 1O 20,0 ]}
20,0 Ty 25,0 3
25.0 TN 30,0 0
30,0 TU 15,0 1
1%.0 10 49,0 0
40,0 TO 45,0 0
aS.0 YO L0.0 0
53,0 TO 75.0 0
75.0 TOQ 100.0 0
100.0 10 159,0 0
159,0 10 200.0 0
200,0 T0) 254 ,0 0
250,0 11} 300,0 0
30040 T0) d0p .0 0
400,0 10 500.0 0
OvER 500.0 0
TOTAL NUMBER OF ELLIPTICAL AREAS = 17

106 FEATURES WITH ARFAS LESS THaN 8,00 %30, METFRS WERE ALSD RECOGNIZED

BY PERIMETER BY SHAPE

METERS FEET FREQUENCY SHAPE FACTOR FREQUENCY
[ 1))} 7 0 TN 22 ] 0,0 T 1,0 0
7 10 10 2¢ 10 32 0 1,0 10 1.t 0
10 TN 12 LY AR} 39 (v} 1.1 T 1.2 0
12 10 14 39 10 us 2 1,2 19 1.3 P4
14 10 16 45 10 52 0 1,3 10 1.4 ]
16 10 17 S2 T 59 1 1,0 10 1,5 1
17 70 20 55 T b5 3 1,5 10 1,06 2
26 10 22 65 1) 72 1 1.6 10 1,7 0
22 10 24 72 1n T8 0 1.7 TO 1,8 LY
24 10 2h 78 1o RS 1 1.0 10 1,9 2
26 10 28 a5 10 91 5 1.9 1} 2,0 0
28 10 310 9y TN 9R 0 2,0 70 2.4 0
30 10 32 98 10 1nd 0 2.4 10 2.6 2
32 10 49 104 10 127 (1] 2.6 T 2.8 0
39 10 a4y 127 10 147 1 2,8 10 3.0 1
45 10 54 A47 Y0 iA0 i 3.0 10 3,5 2
5% 10 71 180 Tn 232 1 3.9 TU 4,0 0
71 10 160 23?2 10 378 0 4,n T 4,% 0
(OVER 100 NVER 328 0 ' OYER 4.5 0

3.5-73
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Area:

CITY - Midnight (Wavelength = 9.0 - 11.4 um)
Temperature Threshoid = Mean + 1.50 ¢
Mean = 275.00 Kelvin
Std. Dev. = ¢ = 0.28 Kelvin

EQUIVALENT ELLIPTICAL AREAS
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CITY - MIDNIGHT
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

] uy AREA . Threshold = Mean + 1.50 o
, SQUARE MFTERS FREQUENCY Wavelengtn = 9.0 - 11.4 um
; 8.0 TU 1040 22 Mean = 275.00 Kelvin
12,0 10 15,6 32 = :
.0 10 sons 16 o = 0.28 Kelvin -
20,0 TU 25,0 9
25,5 TU In.0 3
RN 30,0 TO 35,0 1 yE
e 35.0 1O 40,0 4 ]
Eo 4o, 10 45,0 3
! 3 45,0 10 50,0 7 8 ¥
i 4 Sh.n TO 75.0 5
E : 75.0 TO 100.0 4
R 100,00 Tu 150,0 1
3 1 150.0 10 200,49 l
Fo7 ) 200.0 TY 2500 >
1 . E 250,08 10 30040 2 ]
E = - 300.9 10 400,n 0 )
e, 400,90 T0 500,0 1 ¥
OVER 50040 s ' 1
3 TOTAL NUMBER U7 ELLIPTICAL AREAS = 132
- 354 FLATURES WITH AREAS LESS THAN 8,00 30, MFTERS WERE ALSD RECOGHIZED
] dY PERIMCTER BY SHAPE
1 METERS FERT FREQUENCY SHAPE SACTOR  FREQUENCY :
0 N 7 0o T0 22 0 0,0 10 1,0 0 =
- 710 10 22 Ty 32 0 1,0 YO 1,1 0 :
{ 10 10 12 32 10 19 0 1,1 10 1,2 0
3 12 10 14 39 10 45 11 1,2 10 1,3 12
3 14 10 16 a4s Ty 52 0 1,3 10 1,4 9
1 16 10 17 %2 10 sS 8 1.0 70 1,9 4
L 17 10 20 55 T() 65 13 1,5 70 1,6 10
4 20 TN 22 65 TN 72 1% 1.6 10 1,7 9
3 22 10 24 . 72 19 78 0 1.7 10 1,8 15
24 T0 26 78 30 AS S 1,8 10 1,9 11
26 10 208 a5 Ty 91 9 1,9 T0 2,0 2
28 T 30 91 10 a8 4 2.0 10 2,4 36
190 10 3P GR TD  f04 0 2.4 T0 2,6 6
z 32 10 39 104 70 127 21 2.6 700 2,8 4
) _ 39 10 49 127 1) 147 6 2.8 10 5,0 3
T 4s I 85 147 10 180 13 3.0 70 3,9 4
too 55 10 T 180 T 232 12 3.5 T0 4,0 2
(N Ty 10 100 232 10 @8 3 . 4,0 TO 4,5 1
- OVER 100 OVER 3128 12 OVER 4,5 4
t = E
: ‘-
. 3_ ]
L 3.5-75
A
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Area: CITY - Midnight (Wavelength = 9.0 - 11.4 um)
Temperature Threshold = Mean + 2.50 o
Mean = 275.00 Kelvin
Std. Dev. = o = 0.28 Kelvin

EQUIVALENT ELLIPTICAL AREAS
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CITY - MIDNIGHT
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

HY AREA

SQUARE METERS FREQUENCY
8,0 TU 10.0 1
10,0 TO 15,0 4
15,0 TC 20,0 2
20,0 10 25,0 1
25,0 14 30,0 0
30,0 1O 35%.0 1
35,0 TQ 40,0 1
4n,0 TO us , 0 0
45,0 10 S0.0 0
50,0 TO 75.0 1
15.0 TQ 100,0 0
tu0,0 T 150.0 0
150,0 10 200,0 1
200,0 T 2%0,0 0
250,0 TU 300,0 0
300,0 10 400.0 0
40n,0 10 500,0 0
OVER 500,0 1
TOTAL NUMBER OF ELLIPTICAL AREAS = 13

37 FEATURES WITH AREAS LESS THRAN 8,00 SQ,

METEKS

0 T0D 7
71N 10
10 10 1?2
12 10 14
14 1N 16
16 1IN 17
17 10 20
cd 10 22
22 10 24
24 10 26
26 70 28
28 TN 30
30 TN e
32 1N 39
39 10y as
45 1N 5s
55 10 71
71 ¥0 100
(OVER 100G

BY PERIMETER

FEET FREQUENCY
0 T 22 0

¢2 To 32 0

1?2 TO 19 0

39 1N us 0

a5 10 52 0

S22 1IN0 55 1

55 TN 65 4

6% Th 72 2

72 10 78 0

78 10 a5 H

85 TN 91 0

Q1 1D ¢t ]

9K 10 104 0

1040 10 127 2

127 10 147 0

147 TN 1RO 1

186 10 21 0

25?7 1o 328 0 ,
NDVER 328 2

3.5-77

Threshold = Mean + 2.50 ¢
Wavelength = 9.0 - 11.4 um
Mean = 275.00 Kelvin

o = 0.28 Kelvin

MFETERS WFERE ALSD RECOGNTZFOD

BY RJHAPF

SHAPE FACTOR FREQUENCY

0,0 YO 1,0 0
1,0 70 1.1 0
1.1 10 1,2 1
i.2 10 1.3 1
1,3 TU 1,4 1
1,4 10 1 ,% 0
1.5 70 1,6 2
1.6 TO 1.7 1
1,7 710 1,8 3
YL,R YO 1,3 ]
1.9 T0 2,0 2
2.0 YD 2.4 1
2.1 T0 2.6 4]
2.6 10 2.8 0
2.6 10 3,0 0
1,0 T 3,5 1
3,5 10 4,0 0
4,0 YC 4,5 0

OVER 4,5 0
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ERIM

MICHIGAN WINTER SCENE - CONIFERS Cilmz. ;z;gef

*
Histogreaws -

Spectral Bands: 3.5 - 3.9 ;m
4.5 - 5.5 um
9.0 - 11.4 um

*Circles define a Gaussian curve with the same mean and standard
deviaticu as the actual histogram. An "$" oun some curves indicates
saturetion. Brcause of limits on gain settings some values mey; exist
beyond the digital limits of 0 and 255, the digital dynamic range of
the data proc ssing.
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ERIM

MICHIGAN WINTER SCENE - CON1FERS

Means and Standard Deviations for Spectral Bands

'
H

Correlations Between Spectral Bands

3.5 = 3.9 um (°K)
4.5 = 5.5 pa K)
9.0 ~ 11.4 pm (°K)

Spectral Bands: Channel 8:

Channel 10:

Channcel 12:

Lo
'
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D ERiM

STATISTICS OF THE CONIFERS (PRE-DAWN) SCENE

] £ Number of Subregions: 1
F g Line Increment Used: 1
7 Pixel Increment Used: 1
: %ﬁ Correlation Channels: 10 (4.5 - 5.5 um) .
. = 12 (9.0 = 11.% um)

M

90)° Dep.ession

E . Pixel Subarea Divisions At: 123 523 ~

1 . Line Subarea Divisio.s At: 1 385

3

E ‘ Correlation 10 12

- : 10 1.000

i !' R 12 0.658  1.00G

E '{ %’ L Channels 10 12

: Mean 2.7486E402  2.7466E+02

Standaird Devietion 9.7860E-02 1.7563E-01
Tot~L Points 154000. 154000.

35° Depression

Pixel Subarea Divisions At: 123 523

oot st el o Wbl g Ll i s il L Bl i v

Line Subzren Divisions At: 1 211
Correlution 10 12
10 1.000
12 0.553 1.000
Chamnels 10 12
Mean 2.74835402 2.7466E4+02
Standard Deviatjon 7.0218E-02 1.3288E-0L
B Total Polnts 84400. 84400.
g,,
= F
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STATISTICS OF THE CONIFERS (NOON) SCENE
Number of Subregions: 1
Line Increment Used: 1
‘Pixel Increment Used: 1
Correlation Channels: 8 (3.5 - 3.9 um)
10 (4.5 - 5.5 um)
12 (9.0 - 11.4 um)
90° Depression
Pixel Subarea Divisions At:; 123 523
Line Subarea Divisions At: 1 385
Correlation 8 10 12
8 1.000
10 0.169 1.000
12 0.188 0.611 1.000
Channels 8 10 12
Mean 2,.8177E+402 2.7758E+02 2.7868E+02
Standard Deviation 3.6689E400 6.3410E-01 9.3872E-01
Total Points 153200. 153200. 153200,

35° Depression

Pixel Subarea Divisions At: 123 523

Line Subarea Divisions At: 1 211
Correlation 8 10 12

8 1.000

10 0.206 1.000

12 0.228 0.640 1.000
Channels 8 10 12
Mean 2.8505E+02 2.7869E+02 2.8003E402
Standard Deviation 2.8419E400 5,3734E-01 8.3943F-01
Total Points 83600, 83600, 83600,

3.5-116
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ERIM

STATISTICS OF THE CONFIERS (SUNSET) SCENE

Number of Subregioms: 1
Line Increment Used: 1
Pixel Increment Used: 1
Correlation Channels: 1

1

90° Depression
Pixel Subarea Divisions At:

Line Subarea Divisicns At:

Correlation 10

10 1.000

12 0.768
Channels 10
Mean 2.7540E+02
Standard Deviation 1.6557E-01
Total Points 154000.

35° Depression
Pixel Subarea Divisions At:
Line Subarea Divisions.At:

Correlation 10

10 1.000

12 0.793
Channels 10
Mean 2.7543E+02
Standard Deviation 1.3133E-01
lotal Points 84400.

0 (4.5 - 5.5 um)
2 (9.0 - 11.4 um)

123 523
1 385

12

1.000

12
2.7544E402
2.6030E-01
154000.

123 523
1 211

12

1.000

12
2,7537E+02
2.2989E-01
84400.
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D ERIM

STATISTICS OF THE CONIFERS (MIDNIGHT) SCENE

Number of Subregions: 1

Line Increment Used: 1

‘Pixel Increment Used: 1

Correlation Channels: 10 (4.5 - 5.5 um)
12 (9.0 - 11.4 um)

90° Depression
Pixel Subarea Divisions At: 123 523

Line Subarea Divisions At: 1l 385
Correlation 10 12

10 1.000

12 0.837 1.000
Channels 10 12
Mean 2,7498F+02 2.7476E+02
Standard Deviation 1.3947E-01 2,3721E-01
Total Points 154000. 154000.

35° Depression

Pixel Subarea Divisions At: 123 523

Line Subarea Divisions At: 1 211
Correlation 10 12
10 1.000
12 0.814 1.000
Channels 10 12
Mean 2.7500E+02 2.7472F4+02
Standard Deviation 1.0951E-01 1.9783r-01

Total Points 84400. 84400.

3.5-118
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MICHIGAN WINTER SCENE - (ONIFERS

Ellipse Statistics

Spectral Bands: 3.5 - 3.9 um
4.5 - 5.5 um
9.0 - 11.4 um
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L 384

Area: Conifers (Wavelength = 4.5 - 5.5 um)
Temperature Threshold = Mean + .71 ¢
Mean = 274.86 Kelvin
Std. Dev. = o = 0.10 Kelvin
EQUIVALENT ELLIPTICAL AREAS - PRE-DAUWN

3.5-120

P323 P523
{
, A
o
0
.
' ) (1]
<« 9 ' oy
2 -
0 - -
o
4 - » g
N/ ¥ =
aof
g 00
- . ‘I .Q ,
* [ 4
0‘0. 0‘.‘ % “ ‘..‘
< ]
> ) w = y!
q [] .
- - L] o’
o
<
. ‘}
- 1750 ft >

o




i,

3

|

RIM E
= |

=

=

CONIFERS {Pre-Dawn)
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

BY AREa Threshold = Mean + 1.71 ¢
SQUARE METERS FREAUENCY Wavelength = 4.5 - 5.5 um -
Mean = 274.86 Kelvin
8.0 10 10,0 34
10,0 TQ 15,0 4s g = 0.10 Kelvin
15.0 Tu 20,0 21
2040 TO 25,0 13
T 25,0 TO 10,0 oo
30,0 TO 35,0 2
35.0 TO 4n,0 4
40,0 TU 45,0 0
45,0 10 50,0 4
50,9 10 75,0 2
75.0 T0 100,0 1
) 106,0 TO 150,60 2 =
" - 150,0 YO 200,0 0 =
/ : 200.0 Y0 250,0 1 3
- ‘. 2%0.,0 10 100,0 0 :
i' : 300.6 TO 400,0 0 E
B 400,06 1O S00,0 1
i i LVER 500,0 1
‘ z
- TOTAL NUMBER OF ELLIPTICAL AREAS = 136
2003 FLATURES WITH AKEAS LESS THAN 8,00 SO, METERS WERE ALSO RECOGNIZED
8Y PERIMETER BY SHAPE
METERS FEET FREQUENCY SMAPE FACTOR  FRFQUENCY
¢ 10 7 ¢ T0 22 0 0,0 7O 1,0 0
3 710 1o 2?2 1N 32 0 1,0 70 1,1 0
: to 0 g2 32 10 39 0 1,i 70 1,2 3
= 12 10 14 39 T 4% 9 1,2 70 1,3 9
: 14 10 16 45 10 52 0 1,3 10 1,4 S
£ 16 TN 17 52 10 S5 18 t,4 TU 1,S 5
3 17 10 20 53 10 &5 14 1,5 T0 1,6 14
3 20 I 2¢ 65 10 72 17 1.6 170 1,7 11
3 22 10 24 72 10 78 0 1,7 10 1,3 11
- 24 10 2e 78 10 as 15 1.8 70 1,9 9
E 26 10O 28 85 10 91 13 1,9 T0 2,0 10
E 286 0 30 Q1 10 98 7 2,0 T0 2,4 35
: 16 10 32 98 0 104 0 2.4 T0 2,6 t1
; 32 70 39 104 10 127 18 2,6 T 2,8 4 :
£ 39 10 45 127 10 a7 10 2,A 10 3,0 Py E
£ s 10 5% 147 ™n 1R 4 1,0 T0 3.5 2 :
, S 10 T1 180 To 232 4 1,5 TO 4,0 2 :
71 T0 to00 2312 T0 328 1 \ 4,0 TO 4,5 2 2
.. OVER 100 OVFR 328 6 OVFR 4,5 1 E
]
- 3.5-~121
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L384

A

1750 ft

Area: Conifers (Wavelength = 4.5 - 5.5 ym)
Temperature Threshold = Mean + 3.25 ¢
Mean = 274.86 Kelvin
Std. Dev. = ¢ = 0.10 Kelvin
EQUIVALENT ELLIPTICAL AREAS - PRE-~DAWN
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SQUARE MFTERS

8,0
10,0
15,0
20,0
25,0
30,0
35,0
40,0
45,0
S0,0
75.0

100,0
150,0
2n6,.n
250,0
300,0
a00,0

To0
T0
T0
TO
Tu
T0
T0
T

OVER

TOTAL NUMBSR OF ELLIPTICAL AREAS =

10,0
15,0
20,0
25,0
10,0
15,0
40,0
us,0
50.0
75.0
100.0
150,0
200.0
250,0
300,0
400 .9
SN0,0
500,40

CONIFERS (Pre-Dawn)
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

8Y AREA
FRFQUENCY
3
7
3
0
0
0
0
0
Q
2
0
0
0
0
]
0
0
0
15

Threshold = Mean + 3.25 ¢
Wavelength = 4.5 - 5.5 um
Mean = 274.86 Kelvin

o = 0.10 Kelvin

51 FEATURES WITH ARFAS LESS THAK B,00 30N, METERY WERE ALSD RECOGNIZED

19 1
49 Tu
5% 10
71 10
OVER

7
10
12
14
16
17
20
22

2u

26
24
30
32
39
45
5%
71
100
100

BY PERIMETER

0
22
32
39
45
52
55
S
72
78
a5
Eh
Q8

104
127
147
t8on
e3?

FFET

T0
T0
T0
TO
0
T
T0
T0
T
T0
T0
10
10
TO
™m
T0
T0
TO

OVER

FREQUENCY

Ot OV ONDNNDS NSO NOODO

BY SHAPE

SHAPE FACTOR FREWUENCY

T0
Y0
10
T0
T0
T0
T0

@ ¢ 5 8 ¢ s 9 ® + e 9 e s 0 e o o e
DNANT I EDIDPATINET AN— D
-
=

B U UININ WA ~ ot b ad et s et e O
NV PLONe O LNV WN=-O

DOODONNNHmNONMNMONO DO

>
<
-
x
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P123 P 323 PS523
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L 384 )
- 1750 ft s

Area: Conifers (Wavelength = 9.0 - 11.4 ,;m
" mperature Threshold = Mean + 1.56 ¢
Mean = 274.¢6 Kelyin
Std. Dev. = ¢ = 0.18 Kelvin

QUIVALENT ELLIPTICAL AREAS - PRE-DAMWN
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¢ CONIFERS {Pre-Dawn)
E DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD
BY AREA Threshold = Mean + 1.56 o N
SUUARE METERS FREQUENCY Wavelength = 9.0 - 11.4 \m
r
Mean = 274.66 Kelvin
. 8,619 10,0 33 .
g 10,0 10 15.0 uR ¢ = 0,18 Kelvin
15.0 To 20,0 24
20,0 To 25,0 12
3 25,0 10 30,0 4
S 30,0 YO 3500 6
. 35,0 YO 20,0 4
40,0 T 4% .0 4
3 45,0 TV S0.0 0
50,0 YO 75.0 S
759.0 10 100,09 {
2 100,0 TO 150,0 u
2 { 190,060 T 200.0 2
) d 200,0 TO) 250,10 1
" - 250,0 10 300,0 0
; 00,0 10 00,0 1
Y 400.0 TO 50046 0
g ; g OVFR 500,0 0
2 - B TOTAL NUMBER OF ELLIPTICAL ARFAS = 149
'f 7 5 902 FEATURES WITH AREAS LESS THAN AR,00 80, METERS WERE ALSH RECOGNTZED
3 N BY PERIME TER BY SHAPE
: METERS FEEY FREGUENCY SHARE FACTOR  FREQUENCGY
] 0 10 7 0 10 22 0 0.0 Y0 1.0 0
710 10 2?2 10 32 0 1.0 10 1.1 0
10 110 12 2 10 19 0 1,1 10 t,2 3
12 10 14 39 1) 45 13 1,2 10 1.3 17 E
, 14 T0 16 as T( LY 0 1.3 Y0 1,4 1
' 16 10 17 £2 Y0 55 25 1,8 70 1,5 b
3 17 10 20 5% 70 65 26 1.5 10 1,6 17 E
E o 20 10 22 65 10 72 16 1.6 T0 1,7 18
E TR 22 10 24 72 10, 78 ) 1.7 T0 1,8 19
1 24 10 26 78 10 AS 13 1.2 100 1,9 9
4 26 10?8 8% 1N of 8 1.9 T 2.0 5
28 10 3g 91 Y0 98 2 2.0 10 2,4 2R
: 30 10 32 98 1) 104 0 2.4 10 2,6 !
. 32 10 39 104 1p 127 16 2.6 10 2,8 F]
] 39 10 as 127 Y0 . 147 7 2.8 10 3,0 2
. : 45 TN 45 147 YO 1RO 7 1,0 10 3,5 5 :
. 5 55 10 74 1840 10 232 u 1,5 10 4,0 3 E
! = 71 70 100 242 10 38 3 , 4.0 T0 4,5 2 E
PO OVER 100 OVER 378 9 (OVER 4,8 0
. :
' 3.5-125 ?
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Area;

1750 ft

Conifers (Wavelength = 9.0 - 11.4 ;m)
Temperature Threshold = Mean + 3,12 o
Mean = 274,66 Kelvin

Std. Dev. =
EQUIVALENT ELLIPTICAL AREAS - PRE-DAWN

o= 0.18 Kelvin
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CONIFERS (Pre-Dawn)
CISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

BY AREA Threshold = lean + 3.12 o - R
SGUARE HETErS FREQUENCY Wavelength = 9.0 - 11.4 um
Mean = 274.€6 Kelvin
8,0 10 10,0 3 ‘
10.0 1u 15,0 1 o = 0.18 Kelvin
15,0 10 20,0 0
- 20,0 YO 25,0 0 ) .
25,0 TQ 30,0 0
30,0 10 35,0 o
35,0 T0) 40,0 0
Lop,0 YO 45,0 [i}
as,.n 1o 50,0 0
50,0 T 75.9 0
79.0 10 100,0 0
100,0 19 150,0 0 z
150,0 1D 2N6,0 0 z
200,0 T 250,.0 0 -
250,00 Tu 300,90 0
300.0 T0 énn,n [
400,0 10 500,0. 0 =
OWER 500,0 0 :
TOTAL. NUMBER OF ELLIYTICAL AKFAS = a z

25 FEATURES WITH AREAS LESS THAN 8,00 3G, MFTERS WERE ALS30D RFCORNIZED %

HY PERIMETER BY SHAPF :
METERS FEELY FREQUENCY SHAPE FACTNR FREQUENCY
010 7 0 Y a2 0 0,0 YO 1,0 u B
7 10 10 22 T 32 ] 1,0 70 1,1 0
10 1N 12 32 YO 19 N 1,1 10 1,2 [} z
12 10 14 39 Y0 4s 2 1.2 70 1,3 e
14 10 16 4% 10 52 0 1, 10 1,4 0
i6 TN 17 52 Tn 5% 1 1,4 10 1.5 0
17 10 20 55 Y0 AS 0 1.5 10,0 1
20 10 22 65 1N 77 1 1,6 70 3,17 0
22 10 24 L R )] 18 0 1,7 TU 1.8 1
&4 10 I 78 10 RS ] 1.0 70 1,9 0 E
26 1N 24 85 1D Q1 0 1.9 T4 2,0 0
28 1D 310 91 1N 98 0 2.0 T0 2,4 0
30 Y0 32 9R YO 104 0 .4 T 2,6 0
32 10 39 10 T 127 0 2.6 70 2.8 [
19 10 ny 127 0 1n? 0 2,A T 3.0 0
4% 1N 24 147 10 140 o] 1,0 T0O 3,5 0
55 1N 71 180 TQ 212 0 3,5 TO 4,0 0
TL 10 100 232 ™ 128 ® . L,0 10 4,8 0
OVER  10¢ NVFER 328 0 OVER 4,5 0

3.5-127
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Area: Conifers (Wavelength = 3.5 - 3.9 um)
Temperature Threshold = Mean + 1.65 ¢
o Mean = 281.77 Kelvin
T std. Dev. = o = 3.67 Kelvin
L ' EQUIVALENT ELLIPTICAL AREAS - NOON
5 3.5-128 \
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CONIFERS (Noon)
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

BY AREA Threshold = Mean + 1.65 5 . o
SQUARE METERS FREQUENCY Wavelength = 3.5 - 3.9 um
Mean = 281.77 Kelvin
8.0 TQ 10,0 42 . .
10.0 T0 15,0 51 o = 3,67 Kelvin
15.0 T0 20.0 10 .
20,0 10 25,0 4 "
25,0 10 10.90 0 :
$0.0 1O 15,0 1
35.0 1O 40,0 0
40,0 TQ 45,0 0
4c,0 TN 50,0 n
50.0 Ty 75.0 0
7.0 TQ 100.0 0
100,060 10 150,0 0
150,06 T0 200.0 0
200,0 TQ 250,40 0
250.0 TQ inon,0 0
300.0 TN 4n0,0 h
400,0 T0 500,90 0
NVER 500,0 0

TOTAL NUMBER OF ELLIPTICAL AREAS = 108

3698 FEATURES WITH AREAS LESS THAN A,00 S0, METERS WERE ALSO RECOGNIZED

BY PERIHETER BY SHAPE
METFRS FEETY FREQUENCY SHAPE FaACTOR FREQUENCY
0 ™ 7 0 T 22 [+} 0,8 7O 1,0 0
710 10 22 1N 12 0 1,5 10 1.1 0
10 10 1e 32 10 39 0 1.1 T0 1,2 0
12 10 14 19 10 45 4 1,2 10 1,3 4
14 10 16 45 10 52 0 1,3 TD ,4 2
16 10 17 52 Yo S5 14 1,4 T 1,9 0
17 10 20 5% T 65 15 1.5 TO 1,6 13
20 10 22 65 TN 72 20 1.6 T0 1,7 4
e 10 24U 72 10 78 0 1.7 TO t.4 14
24 1N 26 74 10 RS 18 1.,A TO 1,9 10
26 10 4] 85 TN 91 13 1,9 10 2,0 9
28 10 310 91 TO 98 8 2.0 T 2,4 uo
30 10 32 98 T0 104 0 2.4 TO 2,6 3
32 10 39 10n 70 127 8 2.6 TO 2,8 3
39 10 4% 127 10 1a7 2 2.8 71} 3,0 2
’ 45 10 55 14?7 T 1A0 4 1.0 T0 8,8 4
) 5% T1) 71 180 TO 232 1 3,5 10 4,0 0
' 71 100 100 232 1n 3258 1 ' 4,0 YO 4,5 0
. - OVER 100 NDVER 328 0 NVER 4,5 0
¥ -
s .

e
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Area: Conifers (Wavelength = 3.5 - 3.9 pm)
Temperature Threshold = Mean + 2.00 o
; 9 Mean = 281.77 Kelvin
i, § Std. Dev. = ¢ = 3.67 Kelvin
- EQUIVALENT ELLIPTICAL AREAS - NOON

-
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CONIFERS (Noon)
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHQOLD

BY ARFA Threshoid = Mean + 2.00 ¢
3 SQUARE RETERS FREQUENCY Wavelength = 3.5 - 3.9 um o
- Mean = 781.77 Kelvin
8,0 10 10.0 7 '
f 16,0 TO 15,0 4 o = 3.67 Kelvin
g 15.0 70 20,0 0
d 20,0 10 25,0 0
' - 25,0 TQ 30,0 0
30.0 70 35,90 0 .

¥ 39,0 TO 40,0 0
: 4n,a TgQ as,0 0
E 45,0 10 0,0 [}
g - 50,0 TO 7‘\"0 0
3 g 75.0 TQ 100,0 0
E E] 100,0 1O 150,0 0
b . : 150,0 TG 200,0 0
E ; 200.0 TN 250,0 0
S A 2560,0 TO 300,0 0
. 3 300.0 TO 400,0 0

T = 400.0 T 500,0 0

. it OVER $00,0 0

™ TOTAL NUMBER OF ELLIPTICAL ARFAS = 1

1670 FEATURES WwiTH AREAS (ESS THAN 8,00 S0, METERS WERE ALSN RECOGNIZED

BY PERIMETER BY SHAPF
METERS FEET FREQUENCY SHAPE FACTOR  FREQUENCY
3 010 7 6 TD 22 0 6,0 TO 1,0 0
E 7 10 10 22 1n 32 0 1,0 TO 1,1 0
. 10 7O 12 12 TD 19 0 1.1 10 1.2 0
£ 12 1n 14 39 10 48 0 1,2 T0 1.3 0
E 14 10 16 45 TN 52 0 1,3 70 1,4 0
16 1N 17 52 N &5 1 1.4 10 1,5 0 3
17 10 20 56 T0 65 4 1.5 70 1,6 1 E
20 ™ 22 65 10 72 3 1,6 10 1.7 1 E
2e 1 24 72 1™ 7R 0 1,7 10 1.8 3 3
24 10 26 7R 1D as 2 1., 70 1,9 0
26 10 8 85 10 914 1 1.9 TU 2.0 1
28 10 30 91 TN 98 0 2,0 TU 2,4 S
0 ™D 32 R 1) 104 0 2,4 T0 2,6 0
2 10 19 104 10 127 0 2.4 T0 2,8 0
19 10 4% 127 10 147 0 2., 10 3,0 0
4% 10 8% 147 N 180 0 3,0 TH 3,5 0
% 10 7t 180 T 232 0 3.5 10 4,90 0
7% 10 100 232 to 328 0 4,0 T 4,5 0
OVER 100 Nver 328 0 ) OVER 4,5 9

o il ol L
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‘N

=
=
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Area: Conifers (Wavelength = 4.5 - 5.5 um)

Temperature Threshold = Mean + 2.17 ¢
Mean = 277.58 Kelvin
Std. Dev. = o = 0.63 Kelvin
EQUIVALENT ELLTPTICAL AREAS - NOON
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CONIFERS (Noon)
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

B8Y PERIMETER

FEET

nT
22 10
32 10
319 10
45 10
S2 Y0
55 TN
6% 11)
72 10
78 10
“us 1)
Q1 T
9R TN
104 7O
127 10
147 Y0
180 10
232 T

OVER

BY SHAPF
FREQUENCY SHAPL FACTDR FREQUENCY
22 .0 0,0 10 1,0 0
12 0 1.0 TO 1,1 0
39 0 1.1 T 1,2 1
45 8 1,2 TO 1,3 11
52 0 1.3 70 1,4 19
55 2% 1.4 TO {,8 7
(%] 16 1.5 10 1,6 14
72 9 1,6 TO 1,7 14
78 0 1,7 100 4,8 11
8% 9 1,A T0 1,9 3
Q] 3 1,9 702 0 5
98 7 2.0 10 2,4 8
104 0 2.4 YO 2.6 2
127 8 2.0 10 2,8 0
1497 3 2,8 TD 3,0 0
1R0 2 3.0 70 3,5 1
232 2 3,5 10 4,0 0
378 0 . 4,0 TU 4,5 0
3p8 1 OVER 4,5 0
3.5-133

BY AREA Threshold = Mean + 2.17 o
- SQUARE METERY FREQUENCY Wavelength = 4.5 - 5.5 um
. Mean = 277.58 Kelvin
: 8.0 TO 10,0 22 .
10,0 T0 15,0 34 g = 0.63 Kelvin
1%,0 TO 20,0 18
S 20,0 TO ?5.0 4
. 25.0 TQ 30,0 5
- Jn.0 10 35,0 4
35.0 10 40,0 1
an,0 10 44,0 1
45,0 TO 50,0 1
50,0 TQ TS0 2
75.0 Y0 100.0 0
' 100.6 10 150,0 1
; 150.0 10 200.0 0
’ 200,0 T4 250,0 0
: 250,0 Ty 300,0 0
300,06 T0 400,0 0
40,0 Ty 500,0 ]
OVER 500,0 0
TOTAL NUMBER OF ELLIPTICAL ARFAS = 93

406 FEATUREFS WITH AREAS LESS THAN 8,00 SQ, METERS WERE ALSO RECNGNIZED

e
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Area: Conifers (Wavelength = 4.5 - 5.5 um)
. Temperature Threshold = Mean + 2.79 ¢
' Mean = 277.58 Kelvin
!* Std. Dev. = o = 0.63 Kelvin
: : EQUIVALENT ELLIPTICAL AREAS ~ NOON
o -
£ 3.5-134

M

Ry




c _
- ERIM
CONIFERS (Noon)
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD
4 BY AREA Threshold = Mean + 2.79 ¢
1 SQUARE METERS FREQUENC'Y Wavelength = 4.5 - 5.5 um
3 d .
3 Mean = 277.58 Kelvin
E 8,0 T0 10,0 1 . .
: 10,0 TO 15.0 3 o = (.63 Kelvin
3 15,0 T0 20,0 1
20,0 TO 2540 1
259.0 T 30,0 L}
30,0 30 35,0 0
Y. 35,0 T0 40,0 0
3 40,0 T 48,0 0
2 45,0 1O S0,0 v}
3 50,0 T1 75,0 0
. 75,0 10 100,0 0
. 100.,0 tO 160,0 0
. : 150.0 10 200,0 0
) : 200.0 YO 250,0 0
£ 250.0 TN 300,0 o
) 300.0 YO uno,o 0
e 400,00 To) 500,0 0
” (OVER 00,0 0
TO AL NIMBER oF ELLIPTICAL ARFAS = 8

57 FEATURES WITH AREAS LESS THAN 8,00 5Q, METERS WERE ALSO RECOGNIZED

BY PERIMETER BY SHAPE :
METERS FEET FREQUENCY SHAPE FACTOR  FREQUENCY =
0 Y0 7 0 10 22 0 6,0 TQ 1,0 0 =
710 10 22 10 32 0 1,0 T0 1,1 0 .
10 1C 1e 32 10 39 0 1.1 10 1,2 ¢
12 10 14 19 10 45 1 1.2 10 1,3 2 :
14 10 16 45 10 52 0 1,3 10 1.0 1
16 1N 17 g2 T €5 4 {,0 T 1.5 0 =
11 10 20 58 To ¢S 0 1.5 70 1,6 3
20 10 22 65 TO Te 1 1,6 10 1,7 0
22 13 24 TP OTO 78 ] 1,7 TO 1.8 1
24 19 26 18 T() AS 0 1.8 10 1,9 0
26 10 28 AS TQ 91 1 1,9 10 2,0 0
28 10 10 ey TN 98 1 2.0 10 2,4 H E
39 10 12 84 0 104 0 g,0 TO 2,6 0 %
121 39 104 TD 127 0 P.b TO 2.8 0
39 D 45 127 0 147 o 2.,A 10 3,0 0
. 45 10 S5 147 10 1R0 0 3.0 10 3., 0
55 10 T 180 T 2%2 0 3,5 10 4,0 0
! 71 10 00 232 Yo 328 L 4,0 T 4,5 0
l. OVER 100 OVER 328 0 OVER 4,5 0

3.5-135
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Area: Conifers (Wavelength = 9.0 - 11.4 un)
Temperature Threshold = Mean + 2,07 ¢
Mean = 278.68 Kelvin
Std. Dev. = 0 = .94 Kelvin
EQUIVALENT ELLIPTICAL AREAS - NOON
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CONIFERS (Noon)
DISTRIBUTION OF ELLIPTICAL ARCAS GREATER THAN THRESHOLD

BY ARFA Threshold = Mean + 2.07 o
- SQUARE METERS FREQUENCY Wavelength = 9.0 - 11.4 um
Mean = 278.68 Kelvin
8,0 10 10,0 30 .
10.9 10 15.0 2n o = 0.94 Kelvin
15.0 10 20,0 13
20,0 TU 2546 L]
25,0 10 10.0 6
0,06 TO I8, 0 1
35,0 TO UGN 1
4,0 10 4%, 0 q
ds, 0 10 S0.0 0
50,0 TO 15.0 0
75,0 TO 100,0 0
100.0 10 1500 0
150,0 10 200,90 0
200,0 10 240.0 0
?2%0,0 10 300,0 0
300,0 TQ ann,0 0
o 4p0,0 Tu 500,0 o
g - OVER 500,40 o
w s
’ TOTAL NUMBER OF ELLIPTICAL AREAS = 89
500 FEATUKRES WITH ARFEAS LESS THAN 8,00 SN, METERS WERE ALSO RECOGNIZED
BY PEPIMETER BY SHAPE
METERS FeET FREQUENCY SHAPE FACTOR  FREQUENCY
0 1N 7 0 10 e 0 0.0 10 1,0 0
7 10 10 22 TO 12 0 1,0 TO 1.1 0
10 10 12 32 1N 19 0 1,1 70 1,2 1
t2 10 14 19 10 us 10 1,2 ™0 1,3 12
14 10 e 45 TN 52 0 1,3 10 1,4 9
16 10 17 52 1D 55 20 1.0 TO 1,5 2
17 10 20 5% 1N 65 16 1,5 10 1,8 15
20 Tn 22 65 TO 12 10 1,6 70 1,7 8
22 10 24 12 10 78 0 1,7 70 1,8 18
24 1D 26 1R T0 AS 4 1,8 TU 1,9 7
26 10 28 A5 1D 91 3 1.9 10 2,0 o
28 10 10 ot TO 98 4 2.0 10 2,4 13
30 10 32 98 THh 114 0 2.4 T0 2,6 0
2 10 19 100 TO 127 13 2,6 TU 2,8 o
910 A4S 127 10 147 2 ?.A TU 3,0 0
49 10 5% 147 70 1R 4 3.0 T} 3.9 0
9% 10 71 180 TO 232 0 1.5 T 4,0 0
71 10 100 212 10 328 0 ‘ 4.0 T0 4,5 0
UVER 100 nver 328 0 NVER 4,5 0
_°
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Area: Conifer< (Wavelength = 9.0 - 1i.4 pm)
Temperature Threshold = Mean + 2.71 o
Mean = 278.68 “elvin
Std. Dev. = o = 0.94 Kelyin
EQUIVALENT LLLIFTICAL AREAS - NOON
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CONTFERS (Noon)
DISTRIBUTION OF ELLIPTICAL AREAS GREATEP THAN THRESHOLD

6Y ARFA Threshold = Mean + 2.71 o
SQUARE METERS FREQUENCY Wavelength = 9.0 - 11.4 um
Mean = 278.68 Kelvin
8.0 10 10.0 ? L.
10,0 TO 15,0 1 g = 0.94 Keivin

15,0 Tu 20,0 0
20,0 TO 25,0 0
5.0 TD 30,0 0
30,0 10 15,0 0
39,0 10 40,0 0
an,n 10 4s,0 0
45,9 TU S0.0 0
50,0 10 7540 0
75.0 10 100.0 0
100,0 10 15640 0
150,06 T0 200,0 0
200,0 T0) 250,0 0
250,0 10 Inn,0 0
300,0 T 4nn,n 0
400,0 TO 500,0 0
NVEH 5600 0
TOTAL NUMBER OF ELLIPTICAL AREAS = 3

59 FEATURES WITH AREAS LESS THAN 8,00 SG, METFRS WERE ALSD RECOGMIZED

HY PERIMETER BY SHAPF
MCTERS FEET FREQUENCY 3MAPE FACTOR FREQUENCY
010 7 0 TN 22 0 0,0 10 1,0 0
710 10 22 TN 32 0 1,0 10 1,1 0
10 YO 12 3 10 39 0 1,1 10 1,2 0
12 10 14 9 ™N 05 1 1,2 70 1,3 1
14 TN 16 45 10 5¢ 0 1,3 10 1,4 1
16 10 17 S7 1N 55 7 1,4 T3 1,5 0
17 10 en L5 10 65 0 1,5 10 1,6 1
20 10 2¢ 65 10 12 0 1,6 T0 1,7 0
22 10 24 . 17 10 78 0 1,7 10 1,8 0
24 70 26 TR D AS 0 1,8 1O 1,9 0
26 T 28 AS TN 91 ] 1,9 10 2,0 0
24 1N 30 91 1N Q8 0 2.0 T 2,4 0
30 10 32 48 1N 104 0 2.4 10 2,06 ¢
32 10 19 104 10 127 0 2,6 TH 2,A 0
3% 10 44 127 10 147 0 2,8 TO 3,0 0
as 1N 5% 147 10 1RA 4] 3,0 7C 3,5 0
55 10 7} 180 1O 232 0 3,59 70 4,9 0
71 1O 100 232 110 128 4] . 4,0 10 4,5 0
OVER 100 OveR 328 0 NVER 4,5 0
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Area: Conifers (Wavelength = 4.5 - 5.5 um)

Temperature Threshold = Mean + 2.00 o
Mean = 275.40 Kelvin
Std. Dev. = o = 0.17 Kelvin
EQUIVALENT CLLIPTICAL AREAS - SUNSET
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CONIFERS (Sunset)
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD
HY AREA Threshold = Mean + 2.00 0 __ -
SQUARE METFRS FREQUENCY Wavelength = 4.5 - 5.5 ym
Mean = 275.40 Kelvin
8,0 1O 10,0 19
10,0 10 15,0 39 o = 0,17 Kelvin
15.0 70 20,0 10
2,0 1O 25,0 11
25,0 10 10,0 2
30,0 T 35,0 S
35.0 T 40,0 3
40,0 10 4y, 0 2
45.0 10 80,0 2
50,0 T() 75,0 u
75%.0 TO 100,0 >
100,0 TN 150,0 1
B 150,060 Y 20n0,0 0 =
f 200 0 YO 250,0 1 "
! “ 250,080 T0 00,0 1 E
= 300.0 TO) 400, 0
400,0 YO 200,0 1
OVFR 900,0 0
TOTAL NUMBER OF ELLYPTICAL ARFAS = 103

503 FEATURFS QITH AREAS LESS THaN 8.00 30, MFTERS WERE ALSD RECUGNTZED

BY PERIMETER BY SHAPE

METLRS FFEY FREGUTNCY SHAPE FACTOR FREOUENCY
0 1 0 TN 22 0 0,0 T 1,0 1
7 10 10 2? 10 32 1 1,0 T 1,1 ]
10 70 12 32 1 39 0 1.1 10 1,2 3
12 10 14 39 1n us b 1.2 10 1,3 S
14 10 16 45 1Q) 52 1 1.3 10 1.4 1
16 10 17 52 10 L% 18 1.4 TO 1.5 B
17 10 °o SN 10 65 19 1, T0 1.6 14
20 TN °e 85 TN 12 14 1,6 10 1,7 A
22 10 sd . 12 10 T8 [V} 1.7 T0 1.8 13
24 140 26 18 1tn ns b 1.8 170 1,9 A
26 1IN 28 8% TN 9] 4 1.9 70 2,0 4
28 T™n 30 Qf T 98 [ 2,0 Y0 2,4 10
3¢ TN 3e R Y0 fnd 0 2,0 70 .4 7
32 10 19 104 70 127 7 2,6 10 2,8 3
19 10 us 121 10 147 1 ?.,A 0 3,0 4
a5 1N %% 147 To 180 ? 3,0 T 3,5 3
8% 10 714 180 To) 2%ve u Y. S T0 4,0 2
71 10 y00 232 1n 328 b 4,0 1D 4,% 0
OVER 100 OVFR 3e8 q OVFER 4,5 0
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Area: Conifers (Wavelength = 4.5 - 5.5 ;m)
Temperature Threshold = Mean + 3.24 ¢
Mean = 275.40 Kelvin
Std. Dev. = o = 0.17 Kelvin
EQUIVAIENT ELLIPTICAL AREAS - SUNSET
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CONIFERS (Sunset)
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD
HY ARFA Threshold = Mean + 3.24 o o
. SQUARE METFRS FREOUENCY Wavelength = 4.5 - 5.5 um -
Mean = 275.40 Kelvin
: 8.0 10 10.0 1 ;
10.0 TQ 15,0 2 o = 0.17 Kelvin
15.0 T0 20,0 3
£ 20,0 T0 25,0 0
: 25.0 Y0 30,0 0 - = =
g i 50,0 T 35,0 0
- 35,0 T 40,0 0
3 40,0 TO 45,0 (i E
E 45,0 YO 50,0 0 =
E 50,0 TD 75,0 0 3
E 75.0 T 100,0 1 =
.2 100.0 Tn 150,06 0 .
. E 150.0 TO 200,0 0 :
'3, 200.0 10 250, 0 0 ;
— 56,0 TU 300,0 0 -
’ 00,0 TO 400,0 1 4
- . 400.0 Ty 500.0 o =
' £ VER 500,0 0 E
TOTAL MUMbSR OF ELLIPTICAL ARFAS = ) =z
. =
21 FEATURES wITH AREAS LES3 THAN 8,00 30, METERS WERE ALS0O RECUGNIZED 9
BY PERIMETER BY SMAPE
METERS FEET FREQUENCY SHAPE FACTOR  FREQUENCY o
4 10 7 0 TU 22 0 6,0 10 1,0 0
710 10 22 0 32 0 - 1,0 10 1,1 0
10 1O 12 32 T 19 0 1.1 10 1,2 Q
12 10 14 39 1N qas 0 1,2 T0 1,3 1
14 T0 16 45 to 82 0 1,3 T0 1,4 0 :
16 Y0 17 52 10 55 1 1,4 10 1,5 0 =
17 10 20 56 Y0 65, 2 1.5 T0 1,6 1 =
20 0 22 65 T0 72 0 1.6 10 1,7 2 :
22 10 24 72 YO 78 ) 1.7 10 1,8 0 3
24 I0 2 78 T AS 2 yLA 0 1,9 0 =
26 10 28 8% Y@ 91 0 1,9 T3 2,0 0 =
28 10 39 Q1 T 98 0 2,0 10 2,4 2
39 10 3 98 Tp 104 0 .U T0 2.6 1 E
LY ) 39 104 T( 127 1 2.6 10 2.8 0 :
. 19 10 4s 121 10 147 0 2, T0 3,0 0 =
i 45 TO 55 tuT Ty 1A0 0 3.0 10 3,S ] :
' S5 10 Ty 180 TO 232 0 3,5 10 ¢.0 0 :
. ) 71 10 100 237 T 3>8 0 4,0 1D 4,5 0 E
. S OVER 100 OVER 328 2 OVER 4,5 0
-~ ’ 3.5-143
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Area: Conifers (Wavelength = 9.0 - 11.4 um)

Temperature Threshold = Mean + 1.50 ¢
Mean = 275.44 Kelvin
Std., Dev. = ¢ = 0.26 Kelvin
CQUIVALENT ELLIPTICAL AREAS - SUNSET
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Mean = 275.44 Kelvin
: 8.0 10 10,0 32 :
10,0 YO 15,0 [¥'S o = 0.26 Ke]V'ln
15,0 TQ 20,0 29
20,0 YO 25.0 - o0 E
. 25,0 10 10,0 8
. 30,0 Tu 35,0 &
39,0 YO 40,0 7
‘ o0 T 48,0 a
= 45,0 YO S0,0 6
= 50,0 70 75,0 12
& 15,0 T 100.0 5
: 100.0 TO 150,0 6
; 150,0 T0 200,0 0
L ’ 200,00 T0 250,0 1
- 2%0,0 To 300,0 0
g 300,0 TU 40,0 3
; - 4p0,0 TQ S00,0 1
4, DVER 5000 2
.4
- TOTAL NUMBER OF ELLIPTICAL AREAS = 202
£ Su2 FEATURES WITH AREAS |LESS THAN 8,00 80, METERS WERE ALSD RECUGNIZED
;g HY PERIMETER B8Y SHAPF
£ METERS FEEY FREQUENCY SHAPE FACTOR  FREWUENCY
E
‘g 0 T0 7 0 Tu 22 0 0,0 TO 1,0 2
& 710 to 2?2 10 32 1 1.0 T0 1,1 1
4 10 10 12 12 10 19 0 1,1 TO 1,2 1
£ 12 1) 14 37 10 us 21 1.2 10 1,3 25
£ 14 10 16 45 T 52 ] 1,3 10 1,4 21
£ 16 10 17 %2 10 5% 36 1,4 70 1,5 9
3 17 10 20 LA ) 65 19 1,5 70 1,8 ?6
E 20 10 22 65 10 72 22 1,6 10 1,7 18
£ 22 10 24 72 0 78 9 1,7 10 1,8 21
© 24 10 26 78 10 Lo 15 1,8 TU 1,9 16
£ 26 10 28 85 T Q91 16 1,9 TO 2.0 [
f 28 11 39 a Tn Y A 2.0 10 2,4 20
§ 30 10 32 QR T9 104 0 2,4 YO 2.0 ]
£ 32 10 39 100 T 127 16 2,6 TO 2,8 5
. £ 59 10 4s 127 0 147 11 2.8 10 3,0 1
a5 1N 55 147 T RO 12 1,0 TO 3,8 )
' 55 10 71 180 TN 212 ) 3,5 T0 4,0 0
| 71 10 100 252 Tn 378 8. 4,0 TO 4,8 2
\ g UVES 100 QOVFR 128 Q NVER 4,5 3
[}
o™ £
) i )
L S 3.5-145
.
[\

- CONIFERS (Sunset)
DISTRIBUTION OF ELLIPTTCAL AREAS GREATER THAN THRESHOLD

BY AREA Threshold = Mean + 1.50 ¢
SQUARE METERS FREQUENCY Wavelength = 9.0 - 11.4 um
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Area: Conifers (Wavelength = 9.0 - 11.4
Tempzrature Threshold = Mean + 3.00 o
Mean = 275.44 Kelvin
Std. Dev. = 0 = 0.26 Kelvin
EQUIVALENT ELLIPTICAL AREAS - SUNSET
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CONIFERS (Sunset)
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

BY ARFA Threshold = Mean + 3.00 ¢ L
SQUARE METERS FRENUENCY Wavelength = 9.0 - 11.4 um
Mean = 275.44 Kelvin

8.0 7O 10.0 2 .
10,0 T0 15.0 2 o = 0.26 Kelvin
15,0 1) 20,0 e - B - - T
20,0 TO 25,0 0
25,0 10O 30,0 1
30,0 TO 35,0 0
35,0 YO 40,0 [}
40,0 TO ) 0
45,0 10 S0,0 0
Y00 TO 75,6 9
75.0 10 100,0 0
100,0 TO 150,0 1
150.,0 TO 200.0 0
200,0 TO 250.0 0
250,0 TO 300,0 1
300.0 TO €00,0 o
400.0 YO 500,60 0
= { NAVER 00,0 0
] TOTAL NUMBER GF ELLIPTICAL AREAS = 9
3 23 FEATURES WITH AREAS LESS THAN 8,00 SQ, MFTERS WEKE ALSN RECOGNIZFD
: 8Y PERIMETER BY SHAPE B
] HETERS FELTY FREQUENCY SHAPE FACTOR FREQUENCY
0 10 7 o m 22 0 0.5 TO 1,0 0
719 10 22 1 32 0 1.0 TO 1,1 0
10 10 12 2 m 39 0 1,1 TO 1,2 0
12 10 14 39 T 48 0 1.2 TU 1,3 0
te 10 16 4% TQ 52 0 1.3 10 1,4 1
16 10 17 5?2 T) 5% 1 1,4 T 1,5 1
17T 10 20 S8 Tn b5 2 1.9 TU 1,6 i
20 10 22 65 10 72 ! 1, TO 1,7 2
22 1u 24 72 10 78 0 1,7 10 1,8 0
24 T4 26 IR TN AY 1 1,8 T0 1,9 1
3 26 10 FL.) HE TN 9t 0 1.9 TU 2.0 0
: 28 10 ) o) 1 94 v 2.0 10 2,4 1
30 10 12 98 Ta 104 0 2.0 TU 2,6 1
¢ 32 10 39 100 Ty 127 1 2.6 10 2.8 1
39 10 44 127 T0 147 ] 2.8 TUO 3,0 0
as Y0 5% 1471 TN {RAD 1 3.0 T0 3.5 0
55 10 71 180 10 212 1 3.5 YU 4,0 0
0 4,06 T0 u,8 0
T NVFR 4,5 0
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Area: Conifers {(Wavelength = 4.5 - 5.5 ym)
Temperature Threshold = Mean + 1.40 o
Mean = 274.98 Kelvin
Sta. Dev. = ¢ = 0.14 Kelvin
EQUIVALENT ELLIPTICAL AREAS - MIDNIGHT
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CONIFERS (Midnight)
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

BY ARFA Threshold = Mean . 1.40 o [
SGUARE MFTERS FREQUENCY Wavelength = 4.5 - 5.5 um
Mean = 274.98 Kelvin

8.0 TG 10,0 54 .
; 10.0 10 15,0 63 g = 0.14 Kelvin
15.0 tu 20,0 22 , B .
20.0 TQ 25,0 11 - o S e
25.0 TQ 30.0 &
30,0 10 15.0 3
1. 35,0 T 4040 0 -
40,0 Ty 4%, 0 1 =
45.0 TO $0,0 0 :
50,0 10 75,0 0 E
75,0 10 100,0 0 N
100,0 10Q 180,0 3
. - 150,0 TO 2an,0 0
; - 200.,0 TO 250,0 Q
. 2%0,0 10 500,0 [}
) 300.0 70 “400.,0 ¢
"] 400,0 YO S00,0 0
- OVER sS0n,0 o -
TOTAL NUMBER OF ELLIPTICAL ARFAS = 151
2422 FEATURES WITH ARFAS LESS THAN B,00 SQ, METFRS WERL ALSQ RECOGNIZED
BY PERIMETER BY SHAPF -
METERS FEET FREQUENCY SHAPE FACTOR FREQUENCY
0 10 7 0 TN ?e 0 n,0 T 31,0 0
7 10 10 22 T0 32 0 1.0 TO 1,1 0
1o 10 i2 32 10 39 0 1.1 T 1,2 2
12 10 14 39 10 49 15 1,2 TD 1,3 17
14 10 16 45 10 52 0 1,3 TU 1.4 12
16 Y0 17 %2 YU 5% 29 1,4 70 1,5 3
17 Y0 20 5% 10 [}] 36 1,5 T0 1.6 20
o0 N 22 64% TN 12 14 1.6 TN 1,7 13
22 10 24, 72 78 0 1.7 T 1.8 31
24 10 26 7R 10 as qQ 1.8 70 {.9 10
26 19 286 8% T 91 S 1.9 10 2.0 10
2810 10 LRI £R Q4 .3 2,0 YO 2.4 rd
30 TN 32 98 10 104 0 2.4 T0 2.6 10
32 10 39 104 1 1?7 22 2.6 YO 2.8 4
39 1n us 127 10 147 2 2.8 TO 3,0 2
4y 1N 5% Ttut Ty 180 7 3,0 10 3.5 2
55 11 71 180 10 2132 (4} 3,5 TV 4,0 1
71 10 100 282 10) 328 1 4,0 70 4,5 v}
OVER 100 OyLR 328 3 OVER 4,4 0
¥
. 3 = 3.5-149
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Area: Conifers (Wavelength = 4.5 - 5.5 m)
Temperature Threshold = Mean + 2.00 o
Mean = 274.98 Kelvin
Std. Dev, = ¢ = 0.14 Yelvin
EQUIVALENT ELLIPTICAL /BEAS - MIDNIGHT
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CONIFERS (Midnight)
DISTRIBUTION OF ELI IPTICAL AREAS GREATER THAN THRESHOLD

HY ARFA Threshold = Mean + 2.00 o
SUUARE HETERS FREAUENCY Wavelength = 4.5 - 5.5 m
Mean = 274.98 Kelvin
8,9 10 10,0 0 .
10,0 10 15,0 3 o = 0.14 Kelvin
15,0 10 20,0 1
20,0 TQ 25,90 2
€5.0 TN 3040 1
In,0 10 35,0 0
15.0 10 40,0 0
40,4 10, 45,0 0
49.0 YO 50,0 0
S0.0 T0 14,0 6
15,0 10 100,0 0
100,0 T 150,0 0
150.0 TO 200,0 0
2ulb. 0 T 250,0 0
50,0 TQ 300,0 0
300.0 T ungo,o 0
4yd.7 T0 LHo.0 0
UVER 50040 Y
TOTAL NUMBER OF ELLIPTICAL AREAS e 7

139 FEATURES w1TR AREAS LESS THAN K,00 S6, METERS WERE L8N RECOGNIZED

HY PERIMETER BY SHAPE
METERS FEET FREQUENCY SHAPE FACTOR FREQUENCLY
0 10 7 g 10 22 0 0,0 Y0 1,0 0
7 10 10 2?7 10 32 0 1,0 TO 1,1 0
10 T 12 3210 19 0 1,1 Y0 1,2 Y
12 11 14 39 ™) as 0 1.2 70 1,3 0
14 10 ie 45 10 52 0 1,% 10 1,4 i}
16 10 17 %2 10 55 0 1,4 TO 1,8 0
17 70 20 S5 10 65 1 1,% 10 1,6 1
2d 1N 22 6% 10 72 3 1.6 Y0 1,7 1
22 11 24 72 10 78 0 1,7 10 1,8 1
24 10 26 Té T 85 0 1.0 Y0 1,9 1
s6 1N 28 a8 T 9] [ 1,7 10 2,0 i
28 10 40 91 1n 98 4 2.0 70 2,4 1
39 16 32 QR 1 sou 0 2.4 1) ¢ ¢ H
2 1 19 104 TN 127 1 2.6 T 2.8 3
39 -0 as 127 10 147 1 2,68 10 X, 0 G
45 10 5% 147 0 1RO 1 3,0 1) 3. % 0
S5 1D 11 1680 1D 232 0 3,5 Y0 4,.¢ 0
T1 10 100 232 T 328 o ¢,n T &S 0
OVER 100 OVER LEL) 0 OVER 4,5 ¢
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Area: Conifers (Wavelength = 9.0 - 11.4 )
Temperature Threshold = Mean + 1.19 o
Mean = 274.76 Kelvin
Std. Dev., = g = (.24 Kelvin
EQUIVALENT ELLIPTICAL ARCAS -~ MIDNIGHT
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CONIFERS (Midnight)
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

BY AREA Threshold = Mean + 1.19 ¢
SQUARE HMFTFRS FREQUENCY Wavelength = 3.0 -~ 11.4 ym
Mean = 274.76 Kelvin

8,0 10 10,0 45 . .
10,0 Tp 15,0 a0 o = (.24 Kelvin
15.0 Yo 28,0 a9
20.0 TO 25,0 52
25,0 TO 30,0 12 R
30,0 Ty 35,0 11
15,0 TO 40,0 5
4n,0 To as5.0 [

45,0 T0 50,0 2
SO0 To 7940 12
7.0 TO 100,0 3
100,0 Ty 150,0 1
150.0 Y0 200,90 1
2000 Y0 280,0 1
250,00 10 306,0 1
100.0 TO 400, 0
a00,0 Y0 500,0 0

VER 560,0 1

TOFAL WUMBER OF ELLIPTICAL AREAS = 262

1188 FEATURES WITH AREAS LF§S THAN 8,00 8Q, WFTERS WERL ALSO RECOGNIZED

RY PFRIMETER BY SHAPE

METERS FEET FREQUENCY SHAPE FACTUR FREQUENCY

0 TN 7 0™ 22 0 0,0 Y0 1,0 0 E
7 10 10 22 TN 32 0 1.0 TO 1,1 0 =
10 10 12 32 0 19 0 1.1 Y0 1,2 4 H
12 10 14 36 TO 45 13 1,2 TO 1,8 17 =
1t 10O 186 45 TN 52 0 1.3 70 1,4 17 :
16 10 17 52 TO 5% 1 1,4 10 1,9 10

17 10 20 55 10 65 us 1,5 70 1,6 30

20 T0 22 65 TN 72 25 1.6 10 1.7 32

22 10 24, 7e TN 13 0 1,7 70 1,8 37

24 10 26 78 TN RY 27 1.R 10 1.9 15

26 10 28 a5 T 91 20 1,9 10 2,0 25

28 1 30 9y 10 98 16 20 1O 2,4 45

10 10 12 98 TN 104 0 2.0 T0 2,6 9

32 1n 39 104 TN 127 29 2,6 10 2.8 A

19 1N 45 127 10 1a? 16 v.8 T0 3,0 S

45 10 55 a7 TO 1R0 17 1,0 TU 3.5 S
55 10 71 180 T 232 6 1,5 10 4,0 2

71 10 10 °s2 T 308 10 ) 4,0 1D 4,5 2 2
OVER 100 OVER LY 7 OVFR 4,5 1 E
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A

Area: Conifers (Wavelength = 9.0 - 11.4 um)
Temperature Threshold = Mean + 1.50 ¢
Mean = 274.76 Kelvin
Std. Dev. = ¢ = 0.24 Kelvin
EQUIVALENT EILIPTICAL AREAS - MIDNIGHT
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CONIFERS (Midnight)
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

8Y ARFA Threshold = Mean + 1.50 ¢ S
SQUARE Mt TERS FREQUENCY Wavelength = 9.0 - 11.4 um S

Mean = 274,76 kelvin

8.0 10 10,0 5 .
19,0 10 15,0 5 o = 0.24 Kelvin
15.0 10 20,0 1
0.0 TO 29,0 1 z
25,0 TO 3040 1 —
30,0 YU 15.0 1 ;
35,0 th 40,0 0
40,0 TU 4,0 0 )
4h,0 T 0.0 ] -
H0,0 TN 15,0 a
75,0 Ty 100,0 o -
to0,0 10 150,40 0
150.0 10 200,0 0
209,0 T0 250,90 0
250,0 10 300,090 0
300,0 TO ano,n ¢
ago,6 TH $60,0 0 g
OVER 9N0,0 0 ,
TOTAL NUMBER OF ELLTPTICAL AREAS = 19 B

199 FEATURES WITH AREAS LESS THAN 8,00 80, METERS WERE ALSO RECUGNIZED

HY PERIMETER AY SHAPE

METERS FEEY FREQUENCY SKRAPE FACTOR FREQUEMCY
0 70 ? 0 TN ?2 0 0,0 TO 1,0 1}

7 10 10 22 Ty 12 ] i,0 10 1,1 0

10 1O 12 32 100 16 0 1,1 70 1,2 1

12 1n 14 3o 1) us 3 1.2 TU 1.3 ? -
t4 1N 16 as TN 52 0 1.3 70 1.4 2

{6 10 17 $2 10 595 2 1,4 10 1,8 0

{7 10 2n 5% 10 65 2 1.9 T 1,86 1
20 10 e 6% TN 72 1 1,6 T 1.7 0

2¢ 1N 24 72 TN 78 0 1.7 T0 1,8 3

24 10 24 A 10 85 2 1, 10 1,9 1 -
& 10 28 85 TN 21 1 1,9 T 2,0 4

28 1IN 10 91 10 98 0 2.0 T0 2.4 1

30 10 e MTn 104 0 2.4 10 2.6 1

32 10 19 to4 10 1727 2 2.6 T 2.8 0

39 10 43 127 10 147 1 2.B TQ 5.0 0

45 10 55 147 110 1RO 0 3.0 10 3.5 1
5% 10 71 180 1N 2132 1] 3,9 TO 4,0 0

71 10 jo00 23?2 1n P8 1, a,0 10 4,8 9
UVER 100 NVEKR 1208 ] OVFER 4,5 0
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MICHIGAN WINTER SCENE - CONIFERS

Power Spectra

Spectral Bands: 3.5 - 3.9 um
4.5 - 5.5 um
9.0 - 11.4 pm
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MICHIGAN WINTER SCENE - FARMLAND

Means and Standa.d Deviations for Spectral Bands

Correlations Between Spectral Bands

Spectral Bands: Channel 8: 3.5 - 3.9 um (°K)
Charinel 10: 4.5 - 5.5 um (°K)
Channel 12: 9.0 - 11.4 um (°K)
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FARMLAND — PRE-DAWN

Number of Subregions: 1

Line Increment Used: 1

o Pixel Increment Used: 1 :
" Correlation Channels: 10 (4.5 — 5.5 um) o T

12 (9.0 -~ 11.4 yum)

90° Depression

" Pixel Subarea Divisions At: 123 523 ST e T o

Liue Subarea Divisions At: 1 385
Correlation 10 12
10 1.000
12 0.765 1.000
Channels 10 12

Mean 2. T455E4+02 2.7407E+02
Standard Deviation  1.4660E-0L 2.2202E~-01
Total Points 154000. 154000,

35° Depression

Pixel Subarea Divisioms At: 123 523

Line Subarea Divisions At: 1 211 %

Correlation 10 12 3

10 1.000 E

12 0.840  1.000 3

Channels 10 12 i

Mean 2.7445E+02  2.7407E+02

Standard pDeviation  1.5195E-0L  2.4940E-O1
Total Points 84400. 84400.
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ERIM
FARMLAND - NOON
Number of Subregionu: 1
Line Iucrement Used: 1
= . Pixel Increment Used: 1
£ Correlation Channels: & (3.5 - 3.9 um)
z 10 (4.5 - 5.5 ym)
. - 12 (9.0 - 11.4 um)
90° Depression
: Pixel Subarea Divisions At: 123 523
Y. é Line Subarea Divisions At: 1 385
é Correlation 8 10 12
8 1.000
s 10 0.174  1.000
;s 12 0.266 0.607 1.000
Channels 8 10 12
Mean 2.7966E+02  2.7662E+02  2.7723E+02
Standard Deviation  4.2649E+00  9.4517E-0L  1.2254E+00
? Total Toints 153200. 153200. 153200,
35° Depression
Pixel Subarea Divisions At: 123 523
Line Subarea Divisions At: 1 211
Correlation 8 10 12
8 1.000
H 10 0.315 1.000
T 12 0.396  0.687 1.000
o
: E Channels 8 10 12
' - Mean 2.8104E+02  2.7736E+02  2.7791%+02
Y . gﬁ Standard Deviation 3.4479E+00 1.0462E400 1.4930E+00
ot Total Points 83600. 83600. 83600.
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FARMLAND -~ SUNSE}

Number of Subregions: 1

Line Incyc-ment Used: 1

‘Pixel Increment Used: 1

Correlation Channels: 10 (4.5 - 5.5 um)
12 (9.0 - 11.4 um)

30° Depression

Pixel Subarea Divisions At: 123 523

Line Subarea Divisions At: 1 385
Correlation 10 1z

10 1.000

12 0.744 1.000
Channels 10 12
Mean 2.7501E+02 2.7479E+02
Standard Deviation 2.8952E-01 4.0305E-01
Total Points 154000. 154000.

35° Depression

Pixel Subarea Divisions At: 123 523

Line Subarea Divisions At: 1 211
Correlation 10 12

10 1,000

12 0.844 1.000
Channels 10 12
Mean 2.7502E+Q2 2.7470E+02
Standard Deviation 2,9582E- 01 4.5508E-01
Total Points 84400. 84400.

3.5-176

““MJM.MMWN\ELMMWMWUW

il

i =

FT T BT
i a1

-
can st i Ll il g it

o Wbl dad b -

‘,.umh




\{!‘

F
FARMLAND - MIDNIGHT
Number of Subregions: 1
Line Increment Used: 1
Pixel Increment Used: 1
Correlation Channels: 10 (4.5 - 5.5 um)
12 (9.0 - 11.4 um)
90° Depression
Y. = Pigel Subarea Divisions At: 123 523
£ Line Subarea Divisions At: 1 385
] % Correlation 10 12
i 10 1.000
P 12 0.8/1 1.000
Channels 10 12
Mean 2.7466E+02 2.7416E+02
Standaid Deviation 2.2886E-01 3 6454E-01
Total Points 154000. 154000.
35° Depression
Pixel Subarea Divisious At: 123 523
Line Subarea Divisions At: 1 711
Correlation 10 12
10 1.000
f 12 0.905 1.000
E .’
i : Channels 10 12
i‘ Mean 2.7475E+02 2.7433E4+02
3 i e Standard Deviation 1.9049E-01 3.2901E-01
1 - '
; n Total Points 84400. £4400.
E. 1
3 A '
i N A 3.5-177
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MICHIGAN WINTER SCENE - FARMLAND

. *
Histograms

3.5 -~
4.5 -
9.0 - 11.4 pm

3.9 um

5.5 um

Spectral Bands:

Ll o Dl

il i

sl

* Circles define & Gaussian cuvve with the same mean and standard
deviation as the actual histogram. An "S" on sowe curves indicates
saturation. Because of limits on gain settings some values may exlst
beyond the digital liwmits of 0 and 255, the digital dynamic range of
the data processing.
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ERIM

MICHIGAN WINTER SCENE - LAND & WATER - T LTI

Histograms*

Spectral Bands: 3.5 - 3.9 um
4,5 - 5.5 um
9.0 - 11.4 ym
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i ot il J il Il bl bl Lo ol g Lo Lol
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*Circles define a Gaussian curve with the same mean and standard
deviatlon as the actual histogram. An "S" on some curves indicates
saturation. Because of limits on gain settings some values may
exist beyond the digital limits of O and 255, the digital dynamic
range of the data processing.
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~ MICHIGAN WINTER SCENE - LAND & WATER

Means and Standard Deviations for Spectral Bands

Correiations Between Spectral Bands

Spectral Bands:

Chamnel 8: 3.5 - 3.9 um (°K)

Channel 10: 4.5 - 5.5 ym (°K)

Channel 12: 9.0 - 11.4 um (°K)}
3.5-233
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LAND & WATER - PRE-DAWN

Number of Subregions: 1
Line Increment Used: 1
. Pixel Increment Used: 1

Lorrelation Channels:

10 (4.5 - 5.5 um)

12 (9.0 - 11.4 um)

90° Depression

Pixel Subarea Divisionz Ar:

Line Subarea Divisions At:

Correlation
10
12
Channels
Mean

Standard Neviation

Total Points

10
1.000
0.654

10
2.7505E40G2
1.1105E-01
154000.

35° Depression

Pixel Subarea Divisions At:

Line Subarea Divisgions At:

Correlation

10
12

Channels

Mean

Standard D viation

Total Points

1¢
1.000
0.724

10

2.7496E402
9.6310E-02

§4460.

123 523

1 385

1.000

12
2.7487E+02
1.7481E-01
154000.

123 523

1 211

12

1.00C

12
2.7464FE+02
1.61071.-C1
84400,
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LAND & WATER - NOON

Number of Subregions: 1
~ Line Increment Used: 1
~Pixel Increment Used: 1 e e
8 . - A
0

Correlation Channels, (3.5 - 3.9 um)
10 (4.5 - 5.5 ym)
12 (9.0 - 11.4 um)

90° Depression e e

Pixel Subarea Divisions At; 123 523

' Line Subarea Divisions At: 1 385
Correlation 8 10 12
. 8 1.000
s 10 0.313  1.000
z 12 0.345 0.793 1,000 E
p - E
Channels 8 10 12
Mean 2.8120E+02  2.7681E402  2.7747E+02
Standard Dev ‘ation  4.1248E+00  1.1984E+00  1,6994E+00
Total Points 153200. 153200. 152209,
35° Depression -
Pixel Subarca Divisions At: 123 523
Line Subarea Divisions At: 1 211
Correlation 8 10 12 ;
8 1.000
10 0.5"1 1.000
12 0.565 0.905 1.0060
: Y Channels 8 19 12
S . Mean 2.79378402  2.7623E+02  2.7616E+02 E
% 4 Standacd Deviation  3.6773F400  9.9948E-01  1.5471E+(00
k Tot: 1 Yoints 83600. 83600. 8360¢C,
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ERIM

MICHIGAN WINTER SCENE - LAND & WATER

Ellipse Staiistics

Spectral Bands:

©3.5-237




LAND & WATER - SUNSET
- Number of Subregions: 1 o
Line Increment Used: 1l . _
~ Pixel Increment Used: 1
Correlation Channels: 10 (4.5 - 5.5 ym)
12 (9.0 - 11.4 um)
90° Depression R =
: Pixel Subarea Divisions At: 123 523
o " Line Subarea Divisions At: 1 385
Correlation 10 12
’,' 10 1.000
L 12 0.882 1,000
;
£
Channels 10 12
f Mean 2.7525E+02  2.7512E+02
i Standard Deviation 2.6181E-01 4.2969E-0)
: Total Points 154000, 154000.
§ 35° Depression Aé
Pixel Subarea Divisions At: 123 523 %
Line Subarea Divisions At: 1 211
Correlation 10 12
10 1.000
12 0.904 1.000
j = Channels 10 12
l, - Mean 2.7529E+02  2.7497E+02
L Standard Deviation 2.3681E-01  4.8677E-01
) Total Points 84400, 84400.
e ’%
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LAND & WATER - MIDNIGHT

Number of Subregilons: 1L o
Line Incrament Used: 1 T
Pixel Increment Used: 1
Correlatlion Channels: 10 (4.5 - 5.5 um)
12 (9.0 - 11.4 ym)

A

R

90° Depression
Pixel Subarea Divisions At: 123 523

gt

Line Subarea Divisions At: 1 385
Correlation 10 12
10 1.000 £
12 0.420  1.000 3
Channels 10 12 :
Mean 2.7496E402  Z.74T4E+02 :
Standard Deviation 7 .3608E-02 1..0586E-01

Total Poinvs 154000, 15400C. ' . -

35° Depression E

Pixel Subarea Divisions At: 123 523

i
E
E
4
£
£
E

Line Subarea Divislons At: 1 211
Correlation 10 12 i
10 1.000 E
12 0.023 1.000
Channels 10 12
Mean 2.7491E4+02  2_7451E+Q2
Standard Deviation 5.3676E-02 7.2946E-02
i - Total Points 84400. 84400.
3.5-739
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L384
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A

1750 ft

Area:
Temperature Threshold = Mean + 2.15 ¢
Mean = 275.05 Kelvin
Std. Dev. = ¢ = 0.11 Kelvin

EQUIVALENT ELLIPTICAL AREAS

3.5-240

LAND & WATER - Pre-Dawn (Wavelength = 4.5 - 5.5 um)

33 0¢9l

i

.
i

e

Sl ikt

il o b A S “Mmﬁ;wmmmw

’ﬂ MN“‘
o !

3
1
3
2
=
=




LAND & WATER - PRE-DAWN
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

Y ARFA _
oy ant Threshold = Mean + 2.15 ¢
SQUARE METERS FREQUENCY
ETE ¢ Waveiength = 4.5 - 5.5 um

8.0 10 10.0 26 Mean = 275.05 Kelvin
10,0 10O 15,0 40 .

15.0 T0 20,0 2s o = 0.11 Kelvin

20,0 10 24%.0 13

25.0 T0 30,0 5

10,0 T0 35,0 6

35,0 10 40,0 3

40,0 10 4<,0 1

45,0 TU 50,0 4

50.0 T0 75,0 14

75.08 T4 100.0 9
100.0 10 180.0 7
150.0 10 200,0 3
200,0 TO 2500 0
250.0 T0 300.0 3
300,0 10 apg,0 3
490,00 ¢ 500,0 1

NVER 500,0 1

TOTAL NUMBER OF ELLIPTICAL AREAS = 164

747 FEATUKES WITH AREAS LESS THAN 8,00 SO, METERS WERE ALSO RECUGNIZED

8Y PERIMETER 8Y SHAPF
METERS FFEY FREQUENCY SHAPE FACTOR FREQUENCY
0 10 ? 0 TO 22 0 0,0 TO 1,0 0
710 10 22 11 32 0 1,0 TO 1,14 0
10 TN 12 3?2 Y 19 0 1.1 YO 1,2 1
{12 10 14 39 10 us [ 1,2 T0 1,3 7
14 10 1o 45 T0 2 ¢ 1,3 70 1.4 i
ie 10 17 52 1) S5 10 1,4 10 1,5 [
17 10 20 9S Tid Y 15 1.5 TO 1,6 13
20 10 22 6% TN 12 17 1.6 70 1.7 8
22 1N 24 72 T0 78 0 1,7 Th {,AR 14
24 10 26 78 10 RS 14 1.8 T0 1,9 a
26 10D 28 LA 4] vl 6 ‘.2 10 2,0 &
26 10 30 91 T 9A 10 2.0 T0 2.4 3u
30 10 32 9A T() 104 0 2.4 TO 2,06 18
12 10 19 104 T 127 22 2.6 T 2,8 7
319 10 45 127 T ta? # 2.8 70 3,0 9
as 10 Sh 147 10 180 T 3,0 T 3.5 1.
5% 1N 71 180 1O 212 5 3,5 TU 4,0 B
71 10 100 232 10 308 17 a,0 TD 4,5 3
(VLR 100 U/ER 328 27 OVER 4,S 10

3.5-241
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L384 1750 ft >

Area. LAND & WATER - Pre-dawn (Wavelength = 4.5 - 5.5 um)
Temperature Threshold = Mean + 3.71 o
Mean = 275.05 Kelvin
Std. Dev. = o = 0.11 Kelvin

EQUIVALENT ELLIPTICAL AREAS

3.5-242
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0

?
10
12
14
186
17
20
2?2
24
26
28
30
32
39
as
59
71

0

;MWWWWWWW b
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JQUARE HETFRS

8,n
“10,90
15,0
20,0
25.0
30,0
35.0
40,0
45,0
50,0
7%.0
100,60
10,0
200,0
250,0
100,0
4o0n,0
0

ETEKRS

TH
10
T0
10
[§s]
16}
0
0
mn
10
10
"
11
T0
m
M
T
10
ViR

TQ
10
T0
T
o
T0
1o
T0)
10
TO
Tu
T
T0
70
Tu
™
™

VER

10
12
14
ib
17
20
22

24

26
28
10
32
19
4s
SY
71
100
1u0

?
10
15
a0
25
30
qo
So
S0

5.0
0.0
0,0
0,0
.Qo
a,n
0aC
a,0
0,0

LAND & WATER - PRE-DAWN
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

TOTAL NUMBER OF ELLIPTICAL AREAS =

BY PERIMETER

0
22
3?
39
45
2
55
0%
72
78
85
91
9K
104
127
tu7
180
25?2
n

FEET

T0
TO
T0
™
TO
O
T0
T0
0
T0
10
10
10
T0
™
LAl
T0
T
VER

22
32
39
4s
57
59
A5
T2

AS

91

98
104
127
147
1”0
232
378
328

HBY AREA
FREQUENCY
1
1
1
1
1
1
1
0
]
]
0
0
d
0
0
0
0
0
7

FREQUENCY

OO OO NSO MO~ OO, OO0

3.5-243

Threshold = Mean + 3.71 o
Wavelength = 4.5 - 5.5 um
Mean = 275.05 Kelvin

o= 0.1 Kelvin

34 FLATURES WITH AREAS LEQS THANM 8,00 3Q, METFRS WERE ALSO RECUGNIZED

BY SHAPE
SHAPE FACTOR  FREQUENCY

0 70D |}
0 TU 1
1 T 1
7 TO 1
3101
4 T8 1
5 TU 1
6 10 1
7 10 1
8 T0 i
9 Y0 2
0 TO 2
a4 TN 2
6 TO 2
370 3
nTO 3
5 10 4
0 T0 4
OYER 4

B AU N A s ms b e i e et DD
VNl OoODOLO DN NS WN-O

DCO0TOOIVLONN== NSO~ DO
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Mean = 274.87 Kelvin
Std. Dev. = 0 = 0.17 Kelvin

EQUIVALENT ELLIPTICAL AREAS

3.5-244
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Temperature Threshold = Mean + 2.09 ¢
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L 384 -~ - 1750 ft >
Area: LAND & WATER - Pre-dawn (Wavelength = 9.0 - 11.4 um)
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LAND & WATER - PRE-DAWN
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAW THRESHOLD
HY AREA
Threshold = Mean + 2.09 o
, SQUARE METFRS FREQUENCY
. Wavelength = 9.0 - 11.4 um
: i i a.0 10 10,0 25 Mean = 274.87 Kelvin
; T T T 10,0 TO 15,0 - 37 . - -
15,0 T0 20,0 20 o = 0.17 Kelvin
20,0 TQ 25.0 13
25,0 TO 30.0 S
Yo 30,0 TQ 25,0 a3
15,0 TO 4u,0 7
40,0 T0O 45,0 3
45,0 Ty 50,0 2
50,0 TO 75,0 9
75,0 10 100,0 a
h jon,0 10 150,0 ?
’1 150,0 TO 200,0 3
r 200,0 TO 250,0 1
250,0 TO 30049 1
s 100.0 T0 400.0 0
, 400,0 TO $00,0 0
’ OVER 500,0 3
TOTAL NUMBER OF ELLIPTICAL AREAS = 144
346 FEATURES WITH AREAS LESS THAN 8,10 SG, MFTERS WERE ALSQ RECOGNIZFD
BY PERIMETER BY SHAPF
= METERS TFEY FHEQUENCY SHAPE FACTOR FREQUENCY
g Y0 7 0 g 22 ¢ 0.0 TO 1.v 0
7 10 o0 22 ™ 12 0 1,0 TO 4,8 0
3 10 10 12 LAY 39 0 1,0 TU 1,2 ]
= 12 10 ta 18 10 us ) 1,2 TG 1,3 19
£ 14 T0 16 as T 52 0 1,3 10 4,4 6
£ 16 10 17 LY RS 55 13 1.4 10 1,8 &
§ t7 10 20 5% Y 55 21 1,5 TO 1,8 10
= 20 1N @2 L5 72 15 1.6 TO 1.7 12
22 1 4. YEIRIT 8 ¢ $,7 TO 1,A 19
3 24 10 26 FE R AL 8 1.8 70 1,9 10
= 26 T 28 85 10 91 9 1,9 10 2,0 5
= g6 10 30 8130 98 8 2,0 T 2,4 32
10 T0 32 a2 T 154 0 2.0 70 2,6 7
32 10 39 tae T 127 16 2.6 10 7.0 f
g 39 4% Ve7 n 147 14 2.8 10 45,0 2
: 45 10 55 147 10 180 7 3.0 Tu 3,5 )
! $5 T0 71 180 T 232 5 3,5 YO 4,0 1
I, - 71 10 too 2% 'n 328 16 . 4.0 TU 4.5 1
, UVER 100 DYFR 178 10 NVFR 4.4 3
1 =
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ERIM

P 123 P 323 P 523
L1 = 1
] 7 " B
N =
o S
-+
ct
0
L 384 Y
- 1750 ft -
Area: LAND & WATER - Pre-dawn (Wavelength = 9.0 - 11.4 i)

Temperature Threshold = Mean + 3.66 ¢
Mean = 274,87 Kelvin
Std. Dev. = o = 0.17 Kelvin

EQUIVALENT ELLIPTICAL AREAS

3.5-246
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g s e 4

gt

R et

9 10D
7 10
10 10
12 10
14 10
16 10
17 10
20 10
22 10
24 70
26 1N
28 10
10 1IN
32 10
- 39 10
v 4s 10
55 10
71 10
UVER

‘lﬁ;_“

sty

4

METERS

i

FEET

0 T0
22 10
32 10
39 10
45 TN
%2 10
55 TN
A TO
72 10
TR T
85 1N
Q1 Tn
ap 10
104 T0)
127 70
147 10
180 10
2312 10

(WER

LAND & WATER - PRE-DAWN

BY PERIHMETER

BY AREA

’ : SQUARE METERS FREGUENEY
E ~ 8,0 10 10,0 1
H 10,0 TO 15,0 0
: 15,0 10 20,0 1
. 20.0 10 25,0 2
.. : 5.0 Ti) 30,0 2
H 30,0 TO 15,0 1
H 55,0 TG 40,0 0
= 40,0 TQ a5,9 0
iy 45,3 10 ]0,0 I
T $9,0 TO 75,0 0
3 75,0 1O 100,0 6
‘ 100,0 190 150,0 I
! 150.0 TO 200.0 0
. 200,0 TQ 25%0,0 0
Vi 25%0,0 10 300, 0 0
- i Inn,0 TQ 400,0 ]
! . 400,0 70 S500,0 0
AVEN 500,0 0

TOYAL NUMBER OF ELLIPTICAL AREAS = 7

FRFQUENCY

OO O SOLHOSNOOOO=TDOOOO

3.5-247

Threshold = Mean + 3.66 o
Wavelength = 9.0 - 11.4 um
Mean = 274.87 Kelvin

o = 0,17 Kelvin

SHAPE Fa(TOR

« 8 ® # ® 4 ¢ & @ s = 3 A 2T O @

MO N DO LEDLOINAITE AN DO

P N N VA I PPN Y

TQ
10
TO
T
10
T0
T0
T0
T
TO
T0
™m
TH
TQ
10
Y0
10
T0
VER

DISTRIBUTION OF CLLIPTICAL AREAS GREATER THAN THRESHOLD

BY SHAPE

NOPOLEC HITNTANEWNN—O

T T I VIV VI S O e

e ® e ® 8 B 3 % 8 e & e e & % O a2
-

&
“

18 FEATURES WITH AREAS LESS THAN R,00 87, METERS WERE ALSD RECOGNIZED

FREQUENCY

SO OO OOOS NN NYOM SOOI SO
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P 123

L1

aia il bt it

L384 1750 ft —

Y

A

Area: LAND & WATER - Noon (Wavelength = 3.5 - 3.9 um)
Temperature Threshold = Mean + 1.83 ¢
Mean = 281.20 Kelvin
Std. Dev. = 0 = 4.12 Kelvin

it e

EQUIVALENT ELLIPTICAL AREAS ;

3.5-7248

e S nmms s iiem - —
e s = N o e - o, . -




-

.-

\4
Lmadl
=3
=

|

SQUARE METFRS
8.0 70 10.0
10,0 TO £15.0
15,0 TO 20,0
2n.0 10 79,0
25,0 TO 10,0
50,0 T 15,0
35,0 1D 40,0
an, 0 TO 44,0
a4s.0 TO S0.0
S0.0 TN 79,0
75,0 TQ 100,0
100,0 T0 140,0
150,00 10 200,0
200,060 Y0, 290.0
250,0 10 100,0
Joon.o Tu ann,o
40040 10 0N ,0
NVFER 500,0

TOTAL MUMBER O FLLIPTICAL ARFAG =

LAND & WATER - NOCN
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

B8Y ARFA

FREGUENCY

°2
29
en

O DOODO ML= E ==

99

Threshold = Mean + 1.83 ¢
Wavelength = 3.5 - 3.9 um
Mean = 281.20 Kelvin

. o = 4.12 Kelvin

1890 FEATURED wITH AREAS LESS THAN B,N0 80, MFTERS WERE ALSD RECOGNIZFD

6Y PERIMETER

HETERS FFET
0 Y0 7 0 10
7 10 10 22
10 10 12 32 10
i2 1D 14 19 10
14 11 16 a% 10
16 10 17 52 10
i7 10 20 55 T
20 10 22 a5 1N
22 10 2 72 T
24 10 26 78 10
26 1N /b b5 Tij
8 1N 30 91 10
30 10 12 98 1N
32 1IN 39 104 10
39 10 LY 127 10
u4y 10 5Y 147 10
59 10 71 180 TN
71 10 100 f32 10
OVER 100 NVER

2e
32
19
4%
52
5%
65
72
78
RS
a1
o8
tnd
127
147
189
232
3ob
328

FREQUENCY

HY SHAPF

3HAPL FACTOR

- - —
NP LENON- WOONOOEDOO
2D O0INCNE A= DO

@ ¢ @« » ® » » + 8 & 4 ® o a2 e s ae

T I S e e e -

Sonmc D>

3.5-249

T0
10
10
T
T4
T
TO
T0
T
T0
T
TH
T
T
T
10
T
10
VEH

SODOLTNT T oW -

Vo Sfo Do

FREQUENCY

0
0
1
4
]
4
7
3
12
7
l..
'J
C’
Yy
1
4]
1
1
0




. ERIM L
P 123 F 323 P 523
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o
e o
L 384
- 1750 ft 3
Area: LAMD & WATER - Noon (Wavelength = 3.5 - 3.9 um)
Temperature Threshold = Mean + 3,00 ¢
. Mean = 281.20 Kelvin
i Std. Dev. = o = 4.12 Kelvin
: EQUIVALENT ELLIPTICAL AREAS
A 3,5-250
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D ERIM

TOTAL NUMBER OF ELLIPTICAL AREAS =

LAND & WATER - NNON

DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRLSHOLD

SQUARE MFTERS

8,0
10,0
15.0
20,0
2540
30,0
35,0
an,n
45,0
50,0
75,0

t00,0
150.0
00,0
f9ned
00,0
4go .o

10
T0
T
TG
T0
TO
TO
TV
10
Tu
0
Tu
10
T0O
L]
T0
T

OOVER

10,0
15.0
70,0
25,0
30,0
3%.0
40,0
49,0
S0.0
75,0
100.0
150,90
200.,0
250,0
360,0
4nn, 0
500,90
500,.0

HBY ARFA

D OO DOO L DD D= =mNWD

Threshold = Mean + 3.00 ¢
Wavelength = 3.5 - 3.9 um

= 281.20 Kelvin

o = 4.12 Kelvin

60 FEATURES WITH ARFAS LESS THAN 8,00 SQ, MFTFRS WERE ALSO RECOGNIZFD

M

0

7
10
12
14
16
17
20
o2
eu
26
o8
30
32
39
45
5%
71

ETERS

10

GOVER

7
10
12
14
16
17
e
22
A
26
’n
30
32
39
45
S

100
100

BY PERIMETER

FFET

0 1m
22 1N
32 10
39 T0
us TN
52 T0
55 10
6% Th
72 10
T8 10
89 10
Qf Tn
QR 10

104 T1)
127 70
tar 1y
180 Tn
fse TN

22
32
319
uas
52
55
69
72

As

91

gH
104
127
1u7
180
°3e
328
328

SHAPE FACTYOR

0
0
0
1
a
0
3
1
0
1
0
0
0
2
J
2
2
0
0

BY SHAPE
FREQUENCY

0 TN 1
0 TO 1
i 101
2 Y0 1
370§
a4 T 1
5 Y0
A T}
7 T0 1
HoTu
9 10 2
0o 1 7
4 T 2
6T 2
A T11) %
0 T0 3
& YO 4
0 70 4
NVER 4

PP TR TR VI R I ey SO P R -
VRO OTIDOoO0INTNIDWN-O

DO OO O N ODE N RO W=D




P 123 P3J23 P 523
L1 - A
. 4 0 0
o - ]
oo e d i . 0
WO - | B r ’.. 0
- Y} "
* P ,
LI Q- e
L4 o v
v. -4 ,
1 .0 !

. s ® ) 5"
7, ¢ e < %
i' (- Pl ;rh
- I 9
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0 - C: o
- , o v’ -] '._
a - g
Ao ©
L4
ld ’ o o ‘T
‘.\o °°.0
d )
v 0
°’ i *
* ¥
L384 —— 1750 ft >
Area: LAND & VATER - Noon (Wavelength = 4.5 - 5. um)
i tempirature Threshold = Mean + 2.50 o
1 Mean = 276.81 Kelvin
L Std. Dev. = ¢ = 1.20 Kelvin
! eQUIVALGNT CLLIPTICAL "RLAS
'b. B
3.5-252
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LAND & WATER - NOON

DISTKIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

SQUARE MFTERS

8.
S 10,

0 10
0 Q0

2n.,
25,
}n'
1S5,
40,

0 T0
010
n 10
0 T0
0 10

45,0 T0)

50,

9.
100.
150,
200,
2h0,
3¢n,
400,

0 Tu
nT0
010
0 T0
0 Y0
0 TO
010
0 10
OVER

10.0
15,0
20,0
5.0
30,0
35.0
40,0
45,0
S0.0
75.0
100,0
150,0
200,0
250.,0
300,0
ann, o
500,0
500,0

BY ARFA Threshold = Mean + 2.50 ¢

Wavelength = 4.5 - 5,5 um

16 Mean = 276.81 Kelvin
e g = 1.20 Kelvin
17

FREQUENCY

-
e 1= g D

-

TOTAL NUMBER OF ELLIPTICAL AREAS = 138

190 FEATURES wWITH aRFAS LESS THAN R,00 90, METFRS WERE ALSO RECOGNIZED

METERS

0 10 7
710 10
10 Y0 12
12 11 14
14 10 16
v 10 17
17 10 20
20 10 22
22 10 24
24 Y0 26
e TH 2R
28 10 30
10 TN 12
32 1h 39
3 1w uy
5 10 54
55 1N 71
71 1 100
OVER 100

BY PERIMETER

FEETY

0
2°?
32
319
us
5?
55
6%
72
TR
Ks
91
98
104
127
147
180
257

TH
T
m
™
T
10
10
m
T0
TO
T
Tn

(WFR

BY SHAPF

FREQUENCY gHAPE FACTOR FREQUENCY
22 ] 0,0 YO 1,0 0
32 0 1,0 70 1,14 0
19 0 1,1 10 1,2 6
45 1e 1,2 10 1,3 17
5¢ 0 1,%3 10 1,48 20
S5 18 1,4 TD 1,% 13
65 16 1.5 T0 1.6 21
72 12 1,4 70 1,7 8
78 0 1,7 Tu t,8 13
L3 14 1.8 70 1,9 9
a1 ) 1.9 10 2,0 b
98 a 2.0 TO 2,4 17
104 0 2.4 TN 2,6 ]
127 17 2.6 10 2.8 2
147 7 2.8 T0 3.0 2
180 7 3,0 Y 3,5 3
2132 7 . 1,5 10D 4.0 ?
308 b d,N T o4Ls n
328 7 OVFR 4,5 1
5,5=-253
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L 384 o 1750 ft >
Area: LAND & WATER - Noon (Wavelength = 4.5 - 5.5 um)
Temperature Threshold = Mean + 4.15 ¢

Mean = 276.81 Kelvin
Std. Dev. = 0 = 1.20 Kelvin
EQUIVALENT ELLIPTICAL AREAS

3.5~254
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LAND & VIATER - NOON

DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

SQUARE METFRS

8,0
10,0
15,0
20,9
25,0

TQ
TQ
T0
10
m
TO
T0
TO
TO
T
T0
m
10
T
T
TH
T0

(IVER

10,0
15,0
20,0
25.0
in,0
15,0
40,0
45,0
50,0
750
120.,0
1%0.0
200,.0
£50.90
400,0
a0n,0
500,0
S0n.h

TOTAL NUMBER OF ELLIPTICAL AREAS =

O DO ODDON=DN AN~ OLE

Threshold = Mean + 4,15 o
Wavelength = 4.5 - 5,5 um
276.81 Kelvin

o = 1.20 Kelvin

SA FEATURES WITH ARFAS LESS THAN 8,00 Sa, METERS WERE AL3N RECOGNICFD

METERS

7
10
12
14
16
17
20
ee

fou.

26
s
30
32
19
4s
55
71

100
100

BY PERIMETER

FFET

0 T0

e2? 10

LYZ)]
19 10
485 TN
52 To
LS TN
&% TN
77 To
78 T0)
AS 10
ey T0
Qa TN
104 TN

o127 Y0

147 10
180 10
el 10

QOVER

S=mNWOINAONDNOREENOOSC OO
Bt AN PG N e e e s ek s ek s b O

SHAPE FACTOR

T0
T0
T0
10
T0
T0
T0
T0
T0
T0
TN
T
T
T0
T0
TU
TU
TU

YER

BY SHAPF

FRFQUENCY

1.0 ¢
1.1 [y
t.2 0
1.3 2
1,4 a
1.5 3
1.6 5
1.7 1
1.8 b
1,9 0
2,0 1
2,4 3
C.b 0
2.8 2
3.0 1
3.5 U]
4,0 1
4,5 Y
4.5 0




-
L ERIM

P123

P 5238

L1

L9

SRR

L 384

A

Area:

i
i
i

1750 ft

LAMD & WATER - Noon (Wavelength =
Temperature Threshold = Mean + 2.35 @
277.47 Kelvin

o = 1.70 Kelvin

Mean =
Std. Dev. =

EQUIVALENT ELLIPTICAL AREAS
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LAND & WATER -~ NOON
DISTRIBUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD

MMMWMMMMMWMMMM

3 dY AREA Threshold = Mean + 7.35 ¢
E $QUARE NFTERS FREQUERNCY Wavelength = 9.G - 11.4 um
Mean = 277.47 Kelvin
S.\‘l TU 10.0 L’l
E 12,0 T0 15,0 . 53 o = 1.70 Kelvin
15,0 Ty 20,0 27 ’
2.0 T 5.0 10
25,0 T0 10,0 8
: EL I I 5,2 10
in.h Ty NV 5
L o T 64,0 I
3 “5.0 TH 50,0 3
CYRGE T 75,0 1%
1 79.0 T 193.0 6
100,48 15 150.,0 4
199,606 T ?00,0 2
2000 Ta 250,90 0
L PLOLL T IdGL0 1
E Sea0 To A, 0 t
E 40,0 T S60 .0 0
E VER 580, i
TOTAL NUMBER OF ELLIPTICAL AREAS = 169

275 FEATURFSG wITh AWEAS LLSS THAN B,00 SO. MFTERS WERD ALSN RECOGMIZYU

BY PLRIMETER : . By ShaPE
£ METERS FteT FREQUENCY SHAPE FACTUR  FREAUENCY

r PERES 7 o oTe 22 0 6,0 T 1,0 Q

7 TN 10 22 0 32 A 1.0 T 1,1 0

HOR X 12 3007 39 0 1,0 T 1,2 1

120 Pb $7 TQ a4 ) 1.2 70 1.3 12

tu T 1o 5 T 52 0 1.% TO 1.4 19

16 1) 17 52 Ty n9 25 1.4 T 1,5 18

E [ A = 5% Tn AS 27 1,9 10 .0 et

20 10 p2 ¢S TN 72 13 1.6 TH17 10

22 10 P 17 T4 75 0 1.7 T0 1,8 1A

24T . 1R 10 45 19 1,8 70 1,9 Y

] Ta v 20 8G 10 Q1 A 1,9 10 ¢.0 153
E X A 50 9y T 9a 8 2,0 TH 2.4 17 3
. TN 1 GR T4 154 0 2.4 T 2.6 11 =
3 e ve %A yns 10 127 14 2,6 10 2R u 2
3 39T a4y 127 Ty 147 b ?.R YD 3.0 4 |
Uy T 4, 147 10 1R 1 3,0 106 3,5 e 2
8% T 74 160 T 2% 14 3,9 10 4,0 1 é
71 iiv 190 232 ThH 528 7 4,0 YU u.% 2 E
$ Ove R 100 (ivER 32b 7 OVER 4.5 1 E
; E
P~
3.5-257 3
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L 384 - 1750 ft - ol
Area: LAND & WATER - Noon (Wavelength = 9.0 - 11.4 um)

Temperature Threshold = Mean + 3.79 o
Mean = 277.47 Kelvin
Std. Dev. = o0 = 1.70 Kelvin

EQUIVAL eNT ELLIPTICAL AREAS
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LAND & WATER - NOON
DISTRIGUTION OF ELLIPTICAL AREAS GREATER THAN THRESHOLD
; BY AREA Threshold = Mean + 3,79 o
V] . .
SutiAtt: METERS FREAUENCY Wavelength = 9.0 - 11.4 um
- - =7 s -
8.0 10 10.0 3 Mean 277.47 Kelvin
10,0 Ty 15.0 9 = (al ot
- 1500 To 2000 7 o = 1,70 Kelvin
T 20,06 TO 25,0 ?
LI = 2.0 10 34,0 \g
- 0,0 YN 15,0 e
35.0 Ty 40,0 2
4d.0 Ty 45,0 1
45,0 10 50,0 0
SN,0 10 75,0 3
. T5.0 TU 100,0 1
3 : 100,0 10 150,0 0
!, , 1s0.0 10 200,0 1
200,0 70 250,09 0
’ . Eou,0 10 300, 0 0
- R 3uc.0 10 400,90 0
! i 400,0 Tu 500,0 )
IvEN 500,40 G
TOTAL NUMBER OF ELLIPTICAL ARFAS = 31
B9 FEATURFS WwITH AKFAS LERS THAN B,00 80, METERS WERE ALSO RECNGNTZED
BY PERIMETER BY SHAPE i
HETERS FEET FREQUENCY SHAPE FACTOR  FRFQUENCY 3
o ™ 7 0T 22 0 6.0 TO 31,0 0 :
7T 10 19 2? 10 32 0 1,0 10 1,1 0 =
10 10 12 32 10 19 0 1.1 70 1,8 0 Z
12 10 14 39 T us 3 1.2 YO 1,3 45
14 10 16 45 10 52 0 1,3 Y0 1,4 2
16 T 17 LT 0 (XN 3 1.0 10 1,5 1
17 10 2o 55 T 65 6 1,5 10 1,4 1
20 10 el 65 10 12 ° 1.6 79 1,7 7 z
22 149 24 12 T0 T8 o 1.7 TQ 1.8 3 =
24 10 2e 18 10 ag 2 1,8 T0 1,9 1
26 10 24 45 10 9 4 1.9 10 2,0 1 -
286 10 3¢ 91 10 98 0 2.0 TO 2.4 1 :
30 Th 32 9k T(H Qo4 - 2,0 10 2.6 2 ;
, 32 170 19 104 to 127 2 2.6 0 2,8 0 4
39 10 us, 127 1¢ {a7 2 2,A TO 3,0 1 :
. 4y 10 sy 147 TH 1RO 1 3,0 TO 3.% ] :
\ . 5% 1D 71 180 TO 212 3 3.5 T0 4,0 0 :
o 71 10 1ng 242 10 328 2 . 4,0 T0 4.5 1 .
UVER 100 OVER 328 1 OVER 4,% 0
1
. . ;
¥ 3.5-259
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